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INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES —

Part 5-3: Installation of fieldbuses —
Installation profiles for CPF 3

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of JEC"is to promote
international co-operation on all questions concerning standardization in the electrical and ‘€lectronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter” referred to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordanCe with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters expréss;“as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for intérnational use and are accepted by IEC National
Committees in that sense. While all reasonable efforts aresxmade to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IECS\National Committees undertake to apply IEC Publications
transparently to the maximum extent possible™in their national and regional publications. Any divergence
between any IEC Publication and the correspdnding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestatiof of conformity. Independent certification bodies provide conformity
assessment services and, in some aréas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent gertification bodies.

All users should ensure that they\have the latest edition of this publication.

No liability shall attach to |IECyor its directors, employees, servants or agents including individual experts and
members of its technical _committees and IEC National Committees for any personal injury, property damage or
other damage of any, nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out\of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable\for the correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s).-[EC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s),
which may be required to implement this document. However, implementers are cautioned that this may not
represent the latest information, which may be obtained from the patent database available at
https://patents.iec.ch. IEC shall not be held responsible for identifying any or all such patent rights.

This consolidated version of the official IEC Standard and its amendment has been

prepared for user convenience.

IEC 61784-5-3 edition 4.1 contains the fourth edition (2013-11) [documents 65C/924/FDIS
and 65C/925/RVD] and its amendment 1 (2024-03) [documents 65C/1283/FDIS and
65C/1297/RVD].

In this Redline version, a vertical line in the margin shows where the technical content
is modified by amendment 1. Additions are in green text, deletions are in strikethrough
red text. A separate Final version with all changes accepted is available in this
publication.
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International Standard IEC 61784-5-3 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This document is to be used in conjunction with IEC 61918:2018, IEC 61918:2018/AMD1:2022
and IEC 61918:2018/AMD2:2024.

This fourth edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) an addition of 4-pair cabling (see C.4.4.1.2.1and C.5.3.2);

b) an addition of the connector M12 X-Coding (see C.4.4.2.2);

c) an addition of the definition of End-to-end links (see C.4.4.3.1);

d) arevision of Table C.17 (see C.5.2.1);

e) a formula for the NEXT limits of End-to-end links (see C.6.3.2.1.2),

Thi : : o h IEC 61018:2018

This document has been drafted in accordance with the ISO/EC Directives, Part 2.

A list of all parts of IEC 61784-5 series, under the, general title Industrial communication
networks — Profiles — Installation of fieldbuses, can be found on the IEC website.

The committee has decided that the contents of this document and its amendment will remain
unchanged until the stability date indicated ©on“the IEC website under webstore.iec.ch in the
data related to the specific document. At this date, the document will be

e reconfirmed,
e withdrawn, or
e revised.

IMPORTANT - Thecolour inside' logo on the cover page of this publication indicates
that it contains‘_colours which are considered to be useful for the correct
understandingvof its contents. Users should therefore print this document using a
colour printer:
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INTRODUCTION

This—tnternational-Standard document is one of a series produced to facilitate the use of
communication networks in industrial control systems.

IEC 61918:2018, IEC 61918:2018/AMD1:2022 and IEC 61918:2018/AMD2:2024 provides the
common requirements for the installation of communication networks in industrial control

systems. This installation profile standard provides the installation profiles of the
communication profiles (CP) of a specific communication profile family (CPF) by stating which
requirements of IEC 61918 fully apply and, where necessary, by supplementing, modifying, (op
replacing the other requirements (see Figure 1).

For general background on fieldbuses, their profiles, and relationship between the jinstallation
profiles specified in this document, see IEC 61158-1.

Each CP installation profile is specified in a separate annex of this document. Each annex is
structured exactly as the reference standard IEC 61918 for the benefit of the persons
representing the roles in the fieldbus installation process as defined.inyI[EC 61918 (planner,
installer, verification personnel, validation personnel, maintenance._personnel, administration
personnel). By reading the installation profile in conjunction with IEC 61918, these persons
immediately know which requirements are common for the installation of all CPs and which
are modified or replaced. The conventions used to draft this document are defined in Clause 5.

The provision of the installation profiles in one standard for each CPF (for example
IEC 61784-5-3 for CPF 3); allows readers to work with'standards of a convenient size.
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Figure 1 — Standards relationships
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INTRODUCTION to Amendment 1

This Amendment 1 includes the following significant technical changes with respect to
IEC 61784-5-3:2018:

Annex C describes new content of installation such as Robot Cable and two new rectangular
(one 8-way and one 10-way) connectors for Ethernet of industrial installation of Profinet.
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INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES -

Part 5-3: Installation of fieldbuses —
Installation profiles for CPF 3

1 Scope
This part of IEC 61784-5 specifies the installation profiles for CPF 3 (PROFIBUS/PROFINET)1.

The installation profiles are specified in the annexes. These annexes are read:in conjunction
with IEC 61918:2018, IEC 61918:2018/AMD1:2022 and IEC 61918:2018/AMDZ2:2024.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only*the edition cited applies. For
undated references, the Ilatest edition of the referénced document (including any
amendments) applies.

IEC 61918:2018 2, Industrial communication netWdrks — Installation of communication
networks in industrial premises

IEC 61918:2018/AMD1:2022

IEC 61918:2018/AMD2:2024

NOTE For profile specific normative references, see Clause(s) A.2, B.2 and C.2.
3 Terms, definitions andabbreviated terms

For the purposes of-‘this document, the terms, definitions and abbreviated terms of
IEC 61918:2018, Clause 3, IEC 61918:2018/AMD1:2022, Clause 3, and Clauses A.3, B.3, C.3
of this document, .apply.

ISO and IEC_maintain terminological databases for use in standardization at the following
addresses!

e |EC Electropedia: available at http://www.electropedia.org/

¢<-ISO Online browsing platform: available at http://www.iso.org/obp

1 PROFIBUS and PROFINET are trade names of the non-profit organization PROFIBUS Nutzerorganisation e.V.
(PNO). This information is given for the convenience of users of this document and does not constitute an
endorsement by IEC of the trade names holder or any of its products. Compliance to this profile does not
require use of the trade names. Use of the trade names PROFIBUS and PROFINET requires permission of the
trade name holder.

2 The normative references of IEC 61918:2018, Clause 2, IEC 61918:2018/AMD1:2022, Clause 2 and
IEC 61918:2018/AMD2:2024, Clause 2, apply.
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4 CPF 3: Overview of installation profiles
CPF 3 consists of six communication profiles as specified in IEC 61784-1 and IEC 61784-2.

The installation requirements for CP 3/1 (PROFIBUS with physical layer according to RS 485,
RS 485-1S, and fibre) are specified in Annex A.

The installation requirements for CP 3/2 (PROFIBUS with physical layer according to MBP,
MBP-IS, MBP-LP) are specified in Annex B.

The installation requirements for CP 3/3, CP 3/4, CP 3/5, and CP 3/6 (PROFINET)  fare
specified in Annex C.

5 Installation profile conventions

The numbering of the clauses and subclauses in the annexes of this document corresponds to
the numbering of IEC 61918 main clauses and subclauses.

The annex clauses and subclauses of this document supplement, modify, or replace the
respective clauses and subclauses in IEC 61918.

Where there is no corresponding subclause of IEC 61918\in the normative annexes in this
document, the subclause of IEC 61918 applies withoutrmodification.

The annex heading letter represents the installation profile assigned in Clause 4. The annex
(sub)clause numbering following the annex ‘letter shall represent the corresponding
(sub)clause numbering of IEC 61918.

EXAMPLE "Subclause B.4.4" in IEC 61784-5-3 means that CP 3/2 specifies the subclause 4.4 of IEC 61918.

All main clauses of IEC 61918 are-‘¢ited and apply in full unless otherwise stated in each
normative installation profile annex:

If all subclauses of a (sub)clause are omitted, then the corresponding IEC 61918 (sub)clause
applies.

If in a (sub)clause it is written "Not applicable.", then the corresponding
IEC 61918 (sub)clause does not apply.

If in a (sub)clause it is written "Addition:", then the corresponding IEC 61918 (sub)clause
applies with-the additions written in the profile.

If infa(sub)clause it is written "Replacement:", then the text provided in the profile replaces
the~text of the corresponding IEC 61918 (sub)clause.

NOTE A replacement can also comprise additions.

If in a (sub)clause it is written "Modification:", then the corresponding IEC 61918 (sub)clause
applies with the modifications written in the profile.

If all (sub)clauses of a (sub)clause are omitted but in this (sub)clause it is written
"(Sub)clause x has addition" (or "replacement", or "modification") or "(Sub)clause is not
applicable.", then (sub)clause x becomes valid as declared and all the other corresponding
IEC 61918 (sub)clauses apply.
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6 Conformance to installation profiles

Each installation profile within this document includes part of IEC 61918:2018. It may also
include defined additional specifications.

A statement of compliance to an installation profile of this document shall be stated? as either

Compliance to |EC 681784-5-3:201x4for CP 3/m <name>or

Compliance with IEC 61784-5-3:2018 and IEC 61784-5-3:2018/AMD1:2024 for CR,3/m
<name>

or
Compliance with IEC 61784-5-3 (Ed.4.1) for CP 3/m <name>.

where the name within the angle brackets < > is optional and the angle brackets-are shall not
te be included. The m within CP 3/m shall be replaced by the profile number 1 to 6.

NOTE The name-may can be the name of the profile, for example PROFIBUS or PROFINET.

If the name is a trade name then the permission of the trade mame holder shall be required.

Product standards shall not include any conformity assessment aspects (including quality
management provisions), neither normative nor informative, other than provisions for product
testing (evaluation and examination).
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Annex A
(normative)

CP 3/1 (PROFIBUS) specific installation profile

A.1 Installation profile scope

Addition:

This annex specifies the installation profile for Communication Profile CP 3/1 (PROFIBUS with
a physical layer according to RS 485, RS 485-IS, and fibre). The CP 3/1 is specified in
IEC 61784-1.

A.2 Normative references
Addition:

IEC 60079-14, Explosive atmospheres — Part 14: Electrical installations design, selection and
erection

IEC 60079-11:2011, Explosive atmospheres — Part 11;: Equipment protection by intrinsic
safety "i"

IEC 60512-6-3, Connectors for electronic equipment — Tests and measurements — Part 6-3:
Dynamic stress tests — Test 6¢: Shock

IEC 60512-6-4, Connectors for electronic €quipment — Tests and measurements — Part 6-4:
Dynamic stress tests — Test 6d: Vibration (sinusoidal)

IEC 61508 (all parts), Functional\'safety of electrical/electronic/programmable electronic
safety-related systems

ANSI TIA/EIA-485-A, Electrical Characteristics of Generators and Receivers for Use in
Balanced Digital Multipoint Systems

A.3 Installationprofile terms, definitions, and abbreviated terms

A.3.1 Terms and definitions

Addition:

A:3:1.87
hazard
potential source of harm

Note 1 to entry: The term includes danger to persons arising within a short time scale (for example fire and
explosion) and also those that have a long term effect on a person’s health (for example release of a toxic
substance).

[SOURCE: IEC 61508-4:2010, 3.1.2, modified — the note to entry has been added]
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A.3.1.88
intrinsic safety
type of protectlon based on the restriction of electrical energy within apparatus and of
interconnecting wiring exposed to the potentially explosive atmosphere to a level below that
which can cause ignition by either sparking or heating effects

Note 1 to entry No single device or W|r|ng |s |ntr|nS|caIIy safe by |tse|f (except for battery operated seIf contamed

safe self- contamed devices) but is |ntr|nS|caIIy safe onIy when employed as part of a properly deS|gned |ntr|nS|caIIy
safe system.

[SOURCE: IEC 60079-11:2011, 3.1.1, modified — the note to entry has been added]

A.3.2 Abbreviated terms

Addition:

MAU Medium attachment unit

PELV Protective extra low voltage

PNO PROFIBUS Nutzer Organisation (a non-profit user organisation)
RS 485 MAU according to ANSI TIA/EIA-485-A

RS 485-1S MAU according to ANSI TIA/EIA-485-A and applicable to IS
SELV Safety extra low voltage

TN-S Coded type of system earthing according to IEC 60364-1, 312.2

A.3.3 Conventions for installation profiles

Not applicable.

A.4 Installation planning

A.4.1 General

Subclause 4.1.2 has addition:

Generic cabling in accordance with ISO/IEC 11801-3 is not suitable for the cabling of CP 3/1
networks.

CP 3/1 networks" only can be connected to the generic cabling via a converter/adapter as
specified in-lEC 61918:2018, 4.1.2.

A.4.2 Planning requirements
A4:2.1 Safety
Subclause 4.2.1.3 has addition:

Each and every device on CP 3/1 networks (standard and safety) should provide a test
certificate issued by PROFIBUS |International (more information available by
<www.profibus.com>) based on IEC 61158 or at least provide a corresponding manufacturers
declaration stating compliance with CP 3/1 specification.

Each and every safety device shall comply with IEC 61508 series and other related standards
if applicable.
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The 24 V power supplies in use shall be one-error proof and provide SELV/PELV only.
National regulations shall be considered.

EXAMPLE In the United States of America, the power supplies provide a current limitation of 8 A according to
uL508C.

No spurs or branch lines are permitted in a CP 3/1 network for safety applications.

Effective cable shielding especially after bending the cable or after changing connectors shall
be ensured. In case of doubt, a more flexible and robust cable type should be used.

Sub-D connectors shall have multi contact features at the connector housing in order to
provide an optimal contact between the cable shield, the cable connector and its counterpart
at the CP 3/1 device. Care shall be taken to achieve a good (low impedance) contact between
the cable shield and connector housing.

For connections of CP 3/1 devices with M12 interface only M12 connectors<that guarantee a
good (low impedance) contact between cable shield and connector housing are permitted.
Cable shield shall not be connected to the connector pin 5.

A cabinet of protection class IP54 (dust, shower water) shall be ‘used for safety devices such
as drives with integrated safety that are offering a lower proetection class such as IP20.
Cabinets with a lower protection class may only be used“iftsafety devices explicitly permit
other environments according to the manufacturer's information (for example heat problems).

A.4.2.2 Security
A.4.2.3 Environmental considerations and EMC
A.4.2.31 Description methodology

Modification:

The MICE description methodology.shown in IEC 61918:2018 is both a rather comprehensive
and complex approach but neyertheless does not describe all possible environments. Where
an environment exists that cannot be mapped in to the MICE tables, the user shall determine
suitability of the components for the targeted environment through agreements with the
component providers or additional mitigation techniques.

To make fieldbus installation work more easily for CP 3/1 fieldbus networks the MICE table is
condensed intoithe two basic environments inside and outside data cabinets.

CP 3/1 products should at least meet the MICE parameters of Table A.1.
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Table A.1 — Excerpt of MICE definition

Inside enclosure Outside enclosure
Mechanical
Shock/bump IEC 60512-6-3 IEC 60512-6-3
Peak acceleration 20g/ 11 ms 20g/ 11 ms
3 per axis in both directions | 3 per axis in both directions

Vibration IEC 60512-6-4 IEC 60512-6-4
10 Hz — 500 Hz 0,35 mm or 5g 0,35 mmor5g
Ingress
IP protection class IP20 IP65 / IP67
Particulate ingress 12,5 mm 50 um
(diameter min)
Immersion None intermittent liquid jet

<12,5 I/min

> 6,5 mm jet

> 2, m distance

and immersion (<1 m for <30 min)

Climatic and chemical

Ambient temperature 0°Cto+70 °C =20 °C to +70 °C

Electromagnetic

Transfer impedance See components selection

Additional parameters out of the MICE definiion in IEC 61918:2018, Annex B, may be observed
depending on the application. The different pfoducts offered for these environments typically meet
the requirements of the respective IEC.standards. Additional products are offered for special
applications (e.g. drag chain, festoon, robets, etc) and the recommendations for cable routing should
be followed.

The repetitive nature of the shock\experienced by the channel shall be taken into account.

A.4.2.3.2 Use of the described environment to produce a bill of material

Addition:

Manufacturerstmark their products designed for CP 3/1 networks in a specific way. Only these
marked products shall be used and be mentioned on the bill of material.

The plahner shall take into account the mating interface of devices to be connected to the
fieldbus network.

A4.2.4 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.3 Network capabilities

A.4.31 Network topology

A.4.3.1.1 Common description

A.4.3.1.2 Basic physical topologies for passive networks

Modification:
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For CP 3/1 passive networks, only the bus topology is permitted.
A.4.3.1.3 Basic physical topologies for active networks
A.4.3.1.4 Combination of basic topologies

A.4.3.1.5 Specific requirements for CPs

Addition:
For CP 3/1 networks with a data transmission rate of 12 Mbit/s spurs shall not be used.
For CP 3/1 networks with a data transmission rate of 1,5 Mbit/s spurs should not be used.

Bus repeaters of different manufacturers should not be mixed due to_their different
optimization strategies. The number of repeaters permitted in a link betweentany two devices
is up to manufacturer’s specification.

A.4.3.1.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.3.2 Network characteristics
A.4.3.21 General
A.4.3.2.2 Network characteristics for balanced cabling not based on Ethernet

Replacement:
Table A.2 provides values based on the template given in IEC 61918:2018, Table 1.

Table A.2 — Basic network characteristics for balanced
cabling not based on Ethernet (ISO/IEC 8802-3)

Characteristic CP 3/1 (PROFIBUS)
Basic transmission technology RS 485 ‘ RS 485-1S
Length / transmission.speed Segment length
m

9,6 kbit/s — 93,75 kbit/s 1200 1200
187,5 kbit/s 1000 1000
500 kbit/s 400 400
1,5 Mbit/s 200 200
3£)6.- 12 Mbit/s 100 Not applicable

Maximum capacity Maximum no.
Devices / segment 32 32
Number of devices / network 2 125 125
28 Limited by addressing scheme.

A.4.3.2.3 Network characteristics for balanced cabling based on Ethernet

Not applicable.

A.4.3.2.4 Network characteristics for optical fibre cabling.

Replacement:
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Table A.3 provides values based on the template given in IEC 61918:2018, Table 3.

Table A.3 — Network characteristics for optical fibre cabling

CP 3/1

Optical fibre type Description
Qingln mode silica Minimum. Inngfh (m) Q

Maximum length (m) 15 000

Maximum channel 5

Insertion loss/optical power

budget (dB)

Connecting hardware See A.4.4.2.5
Multimode silica Modal bandwidth (MHz x km) | 600 at 850

at 1 (nm)

Minimum length (m) 0

Maximum length (m) 3 000

Maximum channel 6

insertion loss/optical power

budget (dB)

Connecting hardware SeeA.4.4.2.5
POF Modal bandwidth (MHz x km), [\,0 at 660

at A (nm)

Minimum length (m) 0

Maximum length (m) 100

Maximum charnet 6

insertion loss/optical power

budget (dB)

Connecgting hardware See A.4.4.2.5
Hard clad silica Medal bandwidth (MHz x km) | 17 at 660

atx’ (nm)

Minimum length (m) 0

Maximum length (m) 500

Maximum channel 3

insertion loss/optical power

budget (dB)

Connecting hardware See A.4.4.2.5

A.4.3.2.5 Specific network characteristics

Not applicable.

AA4.3.2.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.4 Selection and use of cabling components

A.4.4.1 Cable selection

A4.411 Common description

Addition:

Generic cabling in accordance with ISO/IEC 11801-3 is not suitable for the cabling of CP 3/1
networks.
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CP 3/1 networks only can be connected to the generic cabling via a converter/adapter as
specified in IEC 61918:2018, 4.1.2.

A.4.41.2 Copper cables
A.4.41.21 Balanced cables for non-Ethernet-based CPs

Not npplir\nhln

A.4.41.2.2 Copper cables for non-Ethernet-based CPs

Addition:

Unshielded cables shall not be used with CP 3/1 networks.

Replacement:

Table A.4 provides values based on the template given in IEC 61918:2048; Table 4.

Table A.4 — Information relevant to copper cable: fixed cables

Characteristic CP 3/1 (PROFIBUS RS 485) CP 3/1 (PROFIBUS RS 485-IS) 2

Nominal impedance of cable 135 Q to 165 Q; f= 3 MHz to 20 MHz
(tolerance)

Balanced or unbalanced Balanced

DCR of conductors < 55 Q/km

DCR of shield Not defined

Number of conductors 2

Shielding Mandatory

Colour code for conductor A = green; B = red

Jacket colour requirements Violet Light blue ®
Jacket material Application dependent

Resistance to harsh Cable-types for different applications available

environment (e.g. UV, oil
resist, LSOH)

Agency ratings Cable types with different ratings available
Conductor cross-sectional > 0,34 mm?2 > 0,34 mm2©
area

Capacitance < 30 pF/m

L/R ratio (uH / @) Not specified <15

The LIR ratig_shall be applied for the lowest ambient temperature of the bus cable.

a8 Cableshall be in accordance with IEC 60079-14.
b _{f a colour is used for identification.

¢ NIf a fine stranded conductor is used: 0,1 mm is the minimum value required for the diameter of a
single wire.

A.4.41.3 Cables for wireless installation
A4.41.4 Optical fibre cables

Replacement:

Table A.5 provides values based on the template given in IEC 61918:2018, Table 6.
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Table A.5 — Information relevant to optical fibre cables
Characteristics for CP 3/1 9..10/125 pm 50/125 pm | 62,5/125 pm | 980/1 000 um | 200/230 pm
single mode multimode multimode step index step index
silica silica silica POF hard clad
silica
Standard IEC 60793-2 IEC 60793-2 | IEC 60793-2 IEC 60793-2 IEC 60793-2
AttUlant;Ull 'JUI Il\III \/GCC IIIII\’ — 230 \J‘B —_ 10 lJIB
Attenuation per km (850 nm) - <2,7dB <3,5dB - -
Attenuation per km (1 320 nm) [< 1,0 dB - - -
Number of optical fibres 2 2 2 2 2
Connector type (e.g. duplex or | BFOC/2,5 BFOC/2,5 BFOC/2,5 BFOC/2,5 BFOCI2,5
simplex)
others others
Jacket colour requirements None None None None None
Jacket material Several Several Several Several Several
Resistance to harsh Yes Yes Yes Yes Yes
environment (e.g. UV, oil
resist, LSOH)
Breakout Yes Yes Yes Yes Yes
A.4.41.5 Special purpose balanced and optical fibre cables
A.4.41.6 Specific cable requirements for CPs
Addition:

The data communication part of hybrid cables complies with IEC 61918:2018, 4.4.1.2.2. In
addition hybrid cables shall provide 4 x 1,5 mm” copper wires for power supply.

A.4.41.7

ISO/IEC 11801-3
A.4.42
A.4.4.21 Common-description
Modification:

Applies with(consideration of A.4.2.3.1.

A.4.4,2°2

Not'applicable.

A.4.4.2.3

Connecting hardware selection

Specific requirements for generic cabling in accordance with

Connecting hardware for balanced cabling CPs based on Ethernet

Connecting hardware for copper cabling CPs not based on Ethernet

Replacement:

Table A.6 provides values based on the template given in IEC 61918:2018, Table 8.
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Table A.6 — Connectors for copper cabling CPs not based on Ethernet
IEC
60807-2 IEC 60947-5-2 IEC 6116 | ANSI/(NFPA) Others
IEC IEC 61076-2-101 9-8 T3.5.29 R1-2007
60807-3
M12-5 M12-5 M12-n 21846 -
Sub-D with with with Coaxial M 18 UN-2B Open al Others
A- B- X- (BNC) THD style bl
L . . ock
coding coding coding
CP 31 | 9 pin No Yes No No No No No Yes 's"g;'i’:d

NOTE For M12-5 connectors, there are many applications using these connectors that are not compatible’and when
mixed can cause damage to the applications.

A.4.4.2.4
A.4.4.2.5

Replacement:

Connecting hardware for wireless installation

Connecting hardware for optical fibre cabling

Table A.7 provides values based on the template given in IEC 61918:2018, Table 9.

Table A.7 — Optical fibre connecting hardware

IEC 61754-2 IEC 61754-4 IEC 61754-24 IEC 61754-20 IEC 61754-22 Others
BFOC/2,5 SC SC-RJ LC F-SMA

CP Yes No No No No Others for

31 POF and
hard clad
silica

NOTE The IEC 61754 series definesv'the optical fibre connector mechanical interfaces; performance

specifications for optical fibre connectors terminated to specific fibre types are standardised in the IEC 61753

series.

Replacement:

Table A.8 provides values based on the template given in IEC 61918:2018, Table 10.

Table A.8 — Relationship between FOC and fibre types (CP 3/1)

Fibre type
9..10/125 pm 50/125 um 62,5/125 pm 980/1 000 pm 200/230 pm Others
FOC single mode multimode multimode step index step index
silica silica silica POF hard clad
silica

BFOC/Z,5 Yes Yes Yes Recommended | Recommended No
SC No No No Yes Yes No
SC-RJ No No No Yes Yes No
LC No No No Yes Yes No
F-SMA No No No Yes Yes No
NOTE The IEC 61754 series defines the optical fibre connector mechanical interfaces; performance
specifications for optical fibre connectors terminated to specific fibre types are standardised in the IEC 60874
series.
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A.4.4.2.6 Specific requirements for CPs
Not applicable.
A.4.4.2.7 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3
A 443 Connections within a channel/permanent link
A.4.4.31 Common description
A.4.4.3.2 Balanced cabling connections and splices for CPs based on Ethernet
Subclause A.4.4.3.2.3 has replacement:
For CP 3/1 networks with RS 485-IS splices are not allowed.
A.4.43.3 Copper cabling connections and splices for CPs not based on Ethernet
Subclause 4.4.3.3.1 has addition:
Refer to the manufacturer's data sheet regarding number of allowed connections.
A.4.4.3.4 Optical fibre cabling connections and splices for CPs based on Ethernet
Not applicable.
A.4.4.3.5 Optical fibre cabling connections_and splices for CPs not based on

Ethernet

Addition:
The maximum channel attenuation is@iven in Table A.17.

A.4.4.3.6 Specific requirements for generic cabling in accordance with
ISO/IEC 1180143

A.4.4.4 Terminators
A.4.441 Common description

Addition:

For CP 3/1-networks terminators shall be used. Each end of a network segment shall be
terminated.

Ai4:4.4.2 Specific requirements for CPs

Addition:

For CP 3/1 networks with RS 485 interface, the terminators shall be in accordance with
22.1.2.4 of IEC 61158-2:2014.

For CP 3/1 networks with RS 485-1S the terminators shall be in accordance with 22.2.2.4 of
IEC 61158-2:2014. If the terminators are built-in within a device, then power supply with
current limitation via built-in resistors shall be provided (see A.5.3.4).
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A.4.4.43 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.45 Device location and connection
A.4.451 Common description

Addition:

If devices according to CP 3/1 with RS 485-1S are intended to be used in hazardous locations(
then the national regulation shall be observed when installing such devices.

A.4.4.5.2 Specific requirements for CPs

Refer to the manufacturer's data sheet regarding device location and connection.

A.4.4.5.3 Specific requirements for wireless installation

Not applicable.

A.4.45.4 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.4.6 Coding and labelling
A.4.46.1 Common description

Addition:

For CP 3/1 networks with RS 485-IS the colour coding of the bus cable for intrinsically safe
circuits shall be light blue.

A.4.4.6.2 Additional requirements for CPs
A.4.4.6.3 Specific requirements for CPs

Not applicable.

A.4.4.6.4 Specific-requirements for generic cabling in accordance with
ISO/IEC-11801-3

Not applicable.

A.4.4.7 Earthing and bonding of equipment and devices and shielded cabling
A.4.4:7A1 Common description
A4.4.7.1.1 Basic requirements

‘Addition:

Compliance to IEC 60364-4-41 shall be ensured. Requirements of local or national
regulations for the erection of electrical or communication shall be observed in addition.

The configuration of the LV power distribution system shall comply with IEC 60364-1:2005,
312.2.1, TN-S systems, which means separated conductors for neutral (N) and protective
earth (PE). Equipotential properties of earth and protection earth are required. Requirements
of local or national regulations for the erection of electrical or communication networks shall
be observed in addition.
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Where the power distribution system does not comply with the TN-S system and AC current
can be measured on the fieldbus cable shielding the fieldbus network should be built with OF-
cables (see IEC 61918:2018, Annex E for details).

A properly installed AC power system ensures that no currents flow through shields and/or
equipotential bonding conductors connected to the CBN.

Currents higher than approximately 0,1 A indicate problems in the electrical installation (that
means more than one connection between N and PE anywhere in the power distribution
system).

Indications of an unsuitable AC power supply are as follows:

e Currents on the PE conductor.
e Currents through cable shields.
e Currents through water pipes and heating pipes.

e Progressive corrosion at earthing terminals, on lightning conductors;™and water pipes.

NOTE Sporadic events such as switching, short circuits, or atmospheric discharge (lightning strike) can cause
current peaks in the system many times higher than the average value.

A.4.4.7.1.2 Planner tasks

A.4.471.3 Methods for controlling potential differences in the earth system
A.4.471.4 Selection of the earthing and bonding system
A.4.4.7.2 Bonding and earthing of enclosures and pathways
A.4.47.21 Equalization and earthing’conductor sizing and length
A.4.4.7.2.2 Bonding straps and sizing

A.4.4.7.2.3 Surface preparation and methods

A.4.47.2.4 Bonding and @arthing

A.4.4.7.3 Earthing méthods

A.4.4.7.31 Equipotential

Addition:

With CP 3/1 networks an equipotential mesh earthing system shall be used.

A.4.4.7:3.2 Star

Replacement:

TIA o £ 11
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A.4.4.7.3.3 Earthing of equipment (devices)
A.4.4.7.3.4 Copper bus bars

A.4.4.7.4 Shield earthing

A.4.47.41 Non-earthing or parallel RC

Not applicable.
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A.4.4.7.4.2 Direct

Addition:

Shielding of bus cables shall always be connected to earth at both ends of the cables. Single
point shield termination shall be avoided.

VWhere equipotential bonding IS not guaranieed or cannot be achieved (for example Dy
installing an equipotential bonding conductor in parallel to the distributed communication
cables) optical fibre cabling should be used.

A.4.4743 Derivatives of direct and parallel RC
A.4.4.7.5 Specific requirements for CPs
Addition:

For CP 3/1 networks with RS 485-1S the following applies:

For the operation of an installation with fieldbus systems, the earthing concept and thereby
also the shielding of the electrical cables is a very important_issue. When finalizing the
earthing concept, the following aspects should be taken into consideration:

e Ensuring electromagnetic compatibility (EMC).
o Explosion protection.

e Human safety.

Conventional field units (for example with a 4.mA to 20 mA interface) which are connected via
two-wire cables with isolating repeaters in\the control room process DC signals or low-
frequency AC signals. The influence of wire-conducted noise signals with higher frequencies
can be suppressed by means of appropriate input filters having a low cut-off frequency. Thus,
in contrast to fieldbus systems, for sueh devices a predominantly electrostatically acting cable
shield (earthed on one side) is sufficient.

In fieldbus systems however;the usable frequency for the transmission of the signals is
considerably higher — and~the requirements placed on the earthing concept of the system
accordingly tougher, i.e. earthing as described before (using predominantly electrostatically
cables) is not sufficient,Where AC signals are being processed, the components and also the
interconnection of( elements, like cables, shall be protected against the influence of
electromagnetic_fields. The protective measures should create a complete encapsulation
around the sensitive components. The larger the processed signal frequencies in the systems,
the greater\.the requirement placed on the completeness of this gapless protective
encapsulation. Thus, the shielding and earthing concept has to satisfy these requirements in
order toveonstitute the basis for the EMC tests performed by the device manufacturers.

Incorder to meet the described requirements, shields of cables shall be connected with the
terminal locations in the devices intended for this purpose. When connecting the shields, a
low-impedance connection should be ensured — considering the high noise frequencies. This

applies not only for the connection of the cable shields, but also for the earthing connection of
the device. Extended wires usually do not meet these requirements.

For the shielding and earthing measures to have their optimum effect, the devices and shields
shall be earthed more than once. According to 12.2.2.3 in IEC 60079-14:—, this method,
which is optimal for electromagnetic compatibility and human safety, can be utilised without
restriction in the area of the entire installation.

If the installation is made and maintained that it can be ensured with a high degree of
certainty that a potential equalization exists between each end of the circuit (that means
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between the hazardous area and safe area) then cable screens and conducting screens at
both ends of the cable and the screens at intermediate points should be connected to earth.

In the process, in the hazardous area according to 6.3 in IEC 60079-14:—, an equipotential
bonding system is an absolute requirement anyway. The measures detailed there (inclusion of
protective conductors, protective tubes, metallic cable shields, cable reinforcements and
metallic components) can be supplemented using the following measures:

e Laying of the bus cables on metallic cable trays.
e Incorporation of the cable tray into the equipotential bonding system.

e Interconnections of the cable trays among each other and to metallic components —(these
interconnections should consider safety aspects, be of sufficient current-loadingscapacity
and be designed for high-frequency capability and low impedance.

Figure A.1 shows the recommended combination of shielding and earthing "for CP 3/1
networks with RS 485-1S.

I
Fieldbus 1
isolating 1
I
Automation repeater I
system !
E DT Q) T
| -
I
? * | S s S S S
: Field Field Field
1 device device device
I
I
I
I
I
I
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I | ; : .
[p— Equipotential bonding system
O
Non-hazardous area 6}9 Hazardous area

1
'
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Figure A.1+ Recommended combination of shielding and earthing
for CP 3/1 networks with RS 485-1S

At least, equipotential islands should be created by taking these measures. It shall be
ensured that low-frequency transient currents (50/60 Hz and harmonics) on the shielding,
such as fon example those which can develop due to potential differences between
"equipotential islands", do not damage the cable and cannot induce sparks in the hazardous
area.{Damage and sparks can be prevented for example by means of a potential equalization
cable having a broad cross-section and laid parallel to the bus cable.

In order to prevent impermissible energy potentials from being carried into the hazardous area,

abla hall b tod "o £l 4 +h. $ [N A naoHa

the—cable—shield—shal-be-—connected"safelytothe—equipetential bonding—system—atalpoints
of transition between the safe and hazardous areas. Here, "safely" means that the individual
conductors of the cable shield be twisted, be protected from splaying by means of an end
covering sleeve and be connected to an appropriate screw terminal.

The connection of the cable shields within the hazardous area is not relevant to safety. It can
be realized using conventional shield terminals (clamp straps).
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A.4.4.7.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.4.8 Storage and transportation of cables
A.4.4.8.1 Common description

A.4.4.8.2 Specific requirements for CPs

Not applicable.

A.4.4.8.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.4.9 Routing of cables

A.4.491 Common description

A.4.4.9.2 Cable routing of assemblies

A.4.49.3 Detailed requirements for cable routing inside enclosures
A.4.49.4 Cable routing inside buildings

Addition:

For CP 3/1 networks with RS 485-IS the cables for iftrinsically safe circuits shall be kept
separate from powerlines due to the possibleS€oupling of energy to these cables.
IEC 60079-14 and national regulations shall apply:

A.4.4.9.5 Cable routing outside and bétween buildings
Addition:

Balanced cables routed between.buildings shall be installed on metal cable racks. Mesh
openings shall be avoided in order to improve EMC capabilities.

Direct buried cables shall be routed in a plastic pipe at least 60 cm below the surface. A cable
warning tape shall be ‘placed above it approximately 20 cm below the surface. The
equipotential bonding(between the buildings (for example galvanized earth strap) shall be
routed approximately~'20 cm above the fieldbus cable. The earth strap is also used as
protection against the effects of a lightning strike. The minimum cross section for the
equipotential bonding according to IEC 60364-5-54 for steel is 50 mm?2.

Howevenrwoptical fibre cabling should preferably be used between buildings.

A.4(4)9.6 Installing redundant communication cables

Al4.4.10 Separation of circuits

Addition:

For CP 3/1 networks the distances as given in EN 50174 apply. For CP 3/1 networks with
RS 485-1S the IEC 60079-14 shall apply in addition.
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A.4.4.11 Mechanical protection of cabling components
A.4.4111 Common description
A.4.4.11.2 Specific requirements for CPs

Not applicable.

A.4.4.11.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.4.12 Installation in special areas
A.4.4121 Common description
A.4.4.12.2 Specific requirements for CPs
Not applicable.

A.4.412.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.5 Cabling planning documentation

A.4.5.1 Common description

A.4.5.2 Cabling planning documentation for CPs
A.4.5.3 Network certification documentation

A.4.5.4 Cabling planning documentation for generic cabling in accordance with
ISO/IEC 11801-3

A.4.6 Verification of cabling planning specification
A.5 Installation implementation

A.5.1 General requirements
A.5.1.1 Common description
A.5.1.2 Installation of CPs

Addition:
For CP 3#1 networks with RS 485-IS the IEC 60079-14 shall apply in addition.

A.5:1.3 Installation of generic cabling in industrial premises

A5.2 Cable installation

A.5.21 General requirements for all cabling types

Subclause A.5.2.1.2 has replacement:

Table A.9 provides values based on the template given in IEC 61918:2018, Table 18.
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Table A.9 — Parameters for balanced cables

Characteristic Value

Minimum bending radius, single bending (mm) 30to 752

Bending radius, multiple bending (mm) 60 to 150 2
Mechanical | Pull forces (N) 80to 1502
force )

Permanent tensile forces (N) 80 to 100 2

Maximum lateral forces (N/cm) @

Temperature range during installation (°C) -20 to +60 @

a

Depending on cable type; see manufacturer's data sheet.

Table A.10 provides values based on the template given in IEC 61918:2018, Table 19.

Table A.10 — Parameters for silica optical fibre cables

Characteristic Value

Minimum bending radius, single bending (mm) 50 to 200

Bending radius, multiple bending (mm) 50 to 200 2
Mechanical Pull forces (N) 500 to 800 @
force Permanent tensile forces (N) 500 to 800 @

Maximum lateral forces (N/cm) 300 to 500

Temperature range during installation (°C) -5to +50 2
a8 Depending on cable type; see manufacturer's data sheet.

Replacement:
Table A.11 provides values based on the template given in IEC 61918:2018, Table 20.

Table A11 — Parameters for POF optical fibre cables

Characteristic CP 3/1 (PROFIBUS)
Minimum bending radius, single bending (mm) 30to 100 2
Bending radius, multiple bending (mm) 50 to 150
Mechanical | Pull forces (N) 50 to 100
force Permanent tensile forces (N) Not allowed
Maximum lateral forces (N/cm) 35 to 100
Temperature range during installation (°C) 0to502
2 Depending on cable type; see manufacturer's data sheet.

Table A.12 provides values based on the template given in IEC 61918:2018, Table 21.
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Table A.12 — Parameters for hard clad silica optical fibre cables
Characteristic CP 3/1 (PROFIBUS)
Minimum bending radius, single bending (mm) 75 to 200 2
Bending radius, multiple bending (mm) 75 to 200
Mechanical Pull forces (N) 100 to 800 2
force Permanent tensile Torces (N) <100 ¢
Maximum lateral forces (N/cm) <75 to 300
Temperature range during installation (°C) -5to +50 2
2 Depending on cable type; see manufacturer's data sheet.

A.5.2.2 Installation and routing
A.5.2.21 Common description
Modification:

Applies with respect to the condensed MICE table according to A'4)2.3.1 of this document.

A.5.2.2.2 Separation of circuits
A.5.2.3 Specific requirements for CPs

Not applicable.

A.5.2.4 Specific requirements for wireless installation

Not applicable.

A.5.2.5 Specific requirementsdor generic cabling in accordance with
ISO/IEC 11801-3

A.5.3 Connector installation
A.5.3.1 Common description

Addition:

Because nosmechanical coding exists between intrinsically safe and non-intrinsically safe
circuits, the,manufacturer shall label his components appropriately in order to prevent
connection.-mistakes.

All\left open connections (for example male connectors open wire ends) shall be protected
against unattended connections to other circuits or earth by using appropriate insulation caps
or similar protection techniques.

A.5.3.2 Shielded connectors
A.5.3.3 Unshielded connectors

Not applicable.

A.5.3.4 Specific requirements for CPs
Addition:
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A.5.3.4.1 Sub-D connectors

CP 3/1 networks use the 9-pin Sub-D connector inside control cabinets (IP20). Unless using
pre-made cable assemblies, the connector shall be fitted to the CP 3/1 cable.

The CP 3/1 cables are normally daisy-chained through the connector. This allows CP 3/1
device connection without using T-junctions (which introduce spur lines). For this reason,

GR-3/-connectors—Rormaly-have-two-cable-entries—each-with-a-set-efHHerminals—Each-setef
terminals is normally labelled "A" and "B" or given a colour reference, for example "green" and
"red". These two terminals connect to the two data wires in the CP 3/1 cable. The colour
scheme shall be used consistently within a segment; that means the cores shall nof be
swapped over. The CP 3/1 guideline Interconnection Technology specifies the following

assignment:

e A: green
e B: red

CP 3/1 cables approved by the connector manufacturer for use with the respective connector
shall be used. This applies particularly to the use of insulation displacefment technology.

Sub-D-connectors shall be used to ensure a conducting of the §hield with the connector by
some grooves. Pin assignment shall be as shown in Figure A.2)\Fable A.13, and Table A.14.

The pin numbering of a 9 pin Sub-D connector shall be ag.shown in Figure A.2.

IEC
Figure A.2 — Sub-D connhector pin numberings (front view)

Table A.13 shows the pin assignment of a 9 pin Sub-D connector when used within CP 3/1
networks and RS 485.

Table A.13 — Use of 9 pin Sub-D connector pins (RS 485)

Pin Signal Description Specification
Cable | Device

1 (Shield) Shield or potential equalization Not recommended

2 M24 | Earth of 24 V power supply Optional ®

3 RxD/TxD-P Receive/transmit data; line B (red) Mandatory

4 CNTR-P Control of repeater direction Optional ®

5 DGND Data ground (reference Mandatory
voltage to VP)

6 VP @ Power supply +5 V (e.g. for Mandatory
bus termination)

7 P24 +24 V power supply Optional °

8 RxD/TxD-N Receive/transmit data; line A (green) Mandatory

9 CNTR-N Control of repeater direction Optional ®

2 Minimum current capability is 10 mA.

b

These signals are expected to be provided by the device if converters from RS 485 to
fibre optic transmission are supported.

Table A.14 shows pin assignment of a 9 pin Sub-D connector when used within CP 3/1
networks and RS 485-1S.
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Table A.14 — Use of 9 pin Sub-D connector pins (RS 485-IS)

Pin Signal Description Specification
Cable | Device
1 (Shield) Shield or potential equalization Not recommended
2 NC | Not connected -
3 RxD/TxD-P Receive/transmit data; line B (red) Mandatory
4 NC Not connected -
5 ISM Intrinsically safe Mandatory
bus termination
minus
6 ISP Intrinsically safe Mandatory
bus termination
plus
7 NC Not connected -
8 RxD/TxD-N Receive/transmit data; line A (green) Mandatory
9 NC Not connected -
Use of the signals ISM and ISP only with an external termination..\Without the
termination resistor circuit switched on a voltage of 3,3 V + 5% shalllbe provided
(ISP — ISM).

A.5.3.4.2 M12-5 B-coding connectors

The 5-pin M12 connector is used for CP 3/1 networks\where extreme industrial environments

exist.

Only shielded connectors are permitted. The cennectors feature a mechanical key (B-coding).

Pin assignment is as shown in Figure A.3,\Figure A.4, Table A.15, and Table A.16.

A

Threaded joint
(shield)

View direction A

IEC

Figure A.3 — 5-pin M12 female socket
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Figure A.4 — 5-pin M12 male plug for CP3/1

Table A.15 shows pin assignment of an M12 connector when used within CP 3/1 networks
and RS 485.

Table A.15 — Use of M12 connéctor pins (RS 485)

Pin Signal Description
Cable Device

1 VP Rower supply +5 V (e.g. for bus termination)
2 RxD/TxD-N | Receive/transmit data; line A (green)
3 DGND Data ground (reference voltage to VP)
4 RxD/TxD-P | Receive/transmit data; line B (red)
5 (Shield) €onnection to shield not recommended
Screwed | Shield Shielding | Housing/shield
(gland)

Table A.16 shows, pin assignment of an M12 connector when used within CP 3/1 networks
and RS 485-1S:
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Table A.16 — Use of M12 connector pins (RS 485-1S)

Pin Signal Description
Cable Device
1 ISP Intrinsically safe bus
termination plus @
2 RxD/TxD-N Receive/transmit data: line A (green)
3 ISM Intrinsically safe bus
termination minus 2@
4 RxD/TxD-P Receive/transmit data; line B (red)
5 (Shield) Connection to shield not recommended
Screwed Shield Shielding Housing/shield
(gland)

2 With external termination only. Without the termination resistor circuit
switched on a voltage of 3,3 V + 5% shall be provided (ISP — ISM).

A.5.3.5 Specific requirements for wireless installation

Not applicable.

A.5.3.6 Specific requirements for generic cabling in~faccordance with
ISO/IEC 11801-3:—

A.5.4 Terminator installation

A.5.4.1 Common description

A.5.4.2 Specific requirements for CPs
Addition:

Both ends of a network shall be terminated with a terminator according to IEC 61158-2:2014.

Different devices include a terminator and the option to activate the terminator or not. Care
shall be taken that only terminators at the segment ends are activated.

A.5.5 Device installation

A.5.5.1 Common description

A.5.5.2 Specific requirements for CPs
Not applicable.

A.5.6 Coding and labelling

A5S61 Common desrripﬁnn

A.5.6.2 Specific requirements for CPs

Not applicable.
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A.5.7 Earthing and bonding of equipment and device and shielded cabling

A.5.71 Common description
A.5.7.2 Bonding and earthing of enclosures and pathways
A.5.7.21 Equalization and earthing conductor sizing and length

— A.5.7.2.2 _ Bonding straps and sizing
A.5.7.2.3 Surface preparation and methods
A.5.7.3 Earthing methods

A.5.7.31 Equipotential

Addition:

Cable shields shall be connected to earth at both ends of the cable.

A.5.7.3.2 Star

Addition:
A star/multi-star earthed bonding system should not be used for CP 3/1 networks.

A.5.7.3.3 Earthing of equipment (devices)
A.5.7.3.3.1 Non-earthed or parallel RC termination

Not applicable.

A.5.7.3.3.2 Direct

A.5.7.3.3.3 Installing copper<bus bars
A.5.7.4 Shield earthing methods
A.5.7.41 General

A.5.7.4.2 ParallelRC

Not applicable.

A.5.7.4.3 Direct
A.5.74.4 Derivatives of direct and parallel RC

Notapplicable.

A.5.7.5 S ifi . ts for CP
Not applicable.
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A.5.7.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.5.8 As-implemented cabling documentation

A.6 Installation verification and installation acceptance test

A.0.1 General

Addition:

Verification of CP 3/1 networks is possible and valid only with network devices connected to
the fieldbus, as these devices and proper termination of network segments explicitly impact
the electrical characteristic of the whole fieldbus network.

Therefore simple commissioning of the network is essential for network verification.

The commissioning process is divided into eight steps.

e Step 1: Visual inspection.

e Step 2: Acceptance measurements.

e Step 3: System configuration.

e Step 4: Verify the address setting of CP 3/1 devices.
e Step 5: Commission masters and slaves.

e Step 6: Test signal inputs.

e Step 7: Test signal outputs.

e Step 8: Create acceptance checklist.

A.6.2 Installation verification

A.6.2.1 General

A.6.2.2 Verification according to cabling planning documentation
A.6.2.3 Verification of earthing and bonding

A.6.2.3.1 General

A.6.2.3.2 Specific requirements for earthing and bonding

A.6.2.4 Verification of shield earthing

Addition:

Verify that shielding always is connected to earth at both ends of the cables. Single point
shield termination shall be avoided.

Verify that shield currents are less than 0,1 A. Currents higher than approximately 0,1 A
indicate problems in the electrical installation (that means the power distribution system does
not comply with the TN-S rules).
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A.6.2.5 Verification of cabling system
A.6.2.6 Cable selection verification
A.6.2.6.1 Common description

A.6.2.6.2 Specific requirements for CPs

Addition:
Verify that all cables are marked by the manufacturer for use within CP 3/1 networks.

Otherwise check with the planner whether the cable parameters meet the transmission
requirements of the CP.

A.6.2.6.3 Specific requirements for wireless installation

Not applicable.

A.6.2.7 Connector verification

A.6.2.7.1 Common description
A.6.2.7.2 Specific requirements for CPs
Addition:

Verify that all connectors are classified by the manufacturer for use within CP 3/1 networks
(see declarations in the data sheets as provided from the manufacturer and/or marks on the
connector).

A.6.2.7.3 Specific requirements fornwireless installation

Not applicable.

A.6.2.8 Connection verification

A.6.2.8.1 Common description

A.6.2.8.2 Numpber-of connections and connectors
A.6.2.8.3 Wire mapping

A.6.2.9 Terminator verification

A.6.2.9.1 Common description

A.6.279.2 Specific requirements for CPs

Not applicable.
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A.6.2.10 Coding and labelling verification
A.6.2.10.1 Common description
A.6.2.10.2 Specific coding and labelling verification requirements

A.6.2.11 Verification report

A6.3 Installation acceptance test
A.6.3.1 General
A.6.3.2 Acceptance test of Ethernet-based cabling

Not applicable.

A.6.3.3 Acceptance test of non-Ethernet-based cabling

A.6.3.3.1 Copper cabling for non-Ethernet-based CPs

A.6.3.3.1.1 Common description

A.6.3.3.1.2 Specific requirements for copper cabling for nhon-Ethernet-based CPs

Addition:

Based on Annex N of IEC 61918:2018, the following information details the validation
measurements.

a) Determining the loop resistance

Loop resistance is determined by measuting/the resistance of the two wires of the CP 3/1
cable. The resistance of the wires depends*on the cable construction and also is temperature
dependent. Cable resistance is normally.specified in Q per km at a given temperature.

A typical value for CP 3/1 with RS'485 cable type A has a loop resistance of 110 Q/km at
20 °C. This value is used for the'calculation of x in the following measurement and resolution
examples. However, this value can deviate for special cable types, for example highly flexible
cables. Cable resistance typically increases with temperature by 0,39 % per degree Celsius.
The cable resistance values from the cable manufacturer’s data sheets shall be used for real
verifications.

b) Testing the CP.3/1 cable and the bus connectors

The following_4 test circuits are necessary to perform the measurements. The pin and signal
descriptions-refer to Table A.13 to Table A.16

1) Test circuit A:
Figure A.5 shows a short circuit between data line B (pin 3) and the shielding at the remote

connector. Resistance meter between data line B (pin 3) and the shielding at the local
cannector Measurement of the Innp resistance of data line B and shield
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Connection 3 Equivalent circuit diagram
between pin 3 | —
and shield Shield Possible
Line B (red interruption
o ine B (red) . / h
Sub-D9 connectors 3 .
M. ij E Possible
> 7 T Short cIrcurt
/@' l':(Shield ° ' /7 h .
) Shield Possible
Resistance interruption
meter (Q) IEC

Figure A.5 — Test circuit A — Resistance measurement of data line B and shield
2) Test circuit B:

Figure A.6 shows a short circuit between data line A (pin 8) and the shielding at the remote
connector. Resistance meter between data line A (pin 8) and the)'shielding at the local
connector. Measurement of the loop resistance of data line A and shield.

Connection :8 Equivalent circuit diagram
between pin 8 I -
and shield Shield Possible
. interruption
Line A (green) hih
P T 1
Sub-D9 connectors 8 . 8
/@’ ! Possible
8 1 short circuit
Shield _ i Y
. Shield Possible
Resistance interruption
meter (Q) P

IEC

Figure A.6 — Test circuit B — Resistance measurement of data line A and shield
3) Test circuit C:

Figure A.7 shows a short circuit between data line B (pin 3) and the shielding at the remote
connector. Resistance meter between data line A (pin 8) and the shielding at the local
connector. Measurement of possible short circuits or possible cross wiring of the data lines.

Connection :3 Equivalent circuit diagram
between pin 3 —
and shield Shield Possible
\ _ Line A (green) cross vliring
SUB-DY CONNECTIOTS g : A
/@' Line B (red) possible 3
8 short circuit
Shield _ _
Shield
Resistance
meter (Q) IEC

Figure A.7 — Test circuit C — Resistance measurement of data line A,
data line B, and shield
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4) Test circuit D:
Figure A.8 shows no connection between data line B (pin 3) and data line A (pin 8) at the

remote connector. Resistance meter between data line B (pin 3) and data line A (pin 8) at the
local connector. Measurement of several possible termination resistor networks.

No connection . . .
bebueen pin 3 E 3 Equivalent circuit diagram
and pin 8 =8
_ Line A(green) _
Sub-D9 connectors ; : : ;
Several
3 @’ termination
8 ' ™ networks
: L e
~ \d
Resistance Line B (red)
meter (Q)

IEC
Figure A.8 — Test circuit D — Resistance measurement between data line A and B

If the installation does not have a 9-pin Sub-D plug connectonat the beginning and the end of
the segment, measurements can be performed directly on the cable, see Figure A.9.

No connectors
Connection between
dataline B andshield

Resistance

meter (Q) EC

Figure A.9 — Resistance measurement without 9-pin Sub-D plug

The following three measurements can be performed using the test circuits A to D.
c) Measurement 1

The diagram in Eigure A.10 shows the relationship between the cable length and the loop
resistance of .the lines (forward and reverse) of cable type A for CP 3/1 (RS 485). To
determine the)resistance of a line A or B, the resistance value from the diagram for the
respectivelcable length shall be divided by two. The value for the shielding resistance is best
determingd by a measurement of a known cable length.
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100

80

60

40

Resistance (Q)

20

0 200 400 600 800 1000 1200

Cable length (m)
IEC

Figure A.10 — Loop core resistance (cable type A)

Figure A.11 shows a measurement action and reasoning plan to beg followed for measurement
1. The value x represents the forward and reverse resistance|for the respective test circuit.
Thus, the resistance of a data line (forward) and the resistanee of the shielding (reverse) for
the cable in use shall be added. The resistances depend n\the cable length.

Test circuit A
Measured value'R
x = calculated value

R=xQ R<x0 R = infinite
Data line B and Short circuit between Shleldlng or data line B
Shielding OK. data line B and interrupted

shielding l

Test circuit B ‘

— |

R = infinite R<xQ R=x0
Short circuit Shielding OK
l between data line Data line A OK
A and shield Data line B interrupted

‘ Test circuit C ‘

T~

R = infinite R=xQ

Data line A or B Data lines A and B
or shielding reversed
interrupted

IEC

Figure A.11 — Action and resolution tree for measurement 1 (RS 485 and RS 485-IS)

d) Measurement 2
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Figure A.12 is showing a measurement action and reasoning plan to be followed for
measurement 2. In this case measurement starts with test circuit B followed by test circuit A.
The reasoning is inverted in respect to the data lines A and B.

Test circuit B
Measured value R
x = calculated value

N T

R=xQ R<xQ R = infinite
Data line A and Short circuit between .Shielding or data line A
shielding ok data line A and interrupted

shielding l

‘ Test circuit A ‘

0 |

R = infinite R<xQ R=xQ
Short circuit between Shielding OK
data line B and Data line B OK

v shielding Data line A interrupted
‘ Test circuit C ‘

| T

R = infinite R=xQ
Data line A or B or Data lines A and B
shielding interrupted reversed

IEC

Figure A.12 — Action and resolution tree.for measurement 2 (RS 485 and RS 485-IS)

e) Measurement 3

This test reveals whether additional”terminators are switched on within the CP 3/1 cable
segment. Figure A.13 is showing.theé corresponding measurement action and reasoning plan.

Start
Switch variant D
Measured value R

o R>220 Q
R= infinite R<2200 One termination resistor

No termination Multiple connected. The following formula
resistors inserted termination can be used to calculate the

resistors inserted approximate position (in m) of

the terminator:
Distance = (R-220) / Rg
with Rg = 0,11 O/m
IEC

Figure A.13 — Action and resolution tree for measurement 3 (RS 485 and RS 485-IS)
Only one network termination resistor at the end of a segment is permitted to be switched on.

The values for the termination resistor of 220 Q (with RS 485-IS = 200 Q) may vary from
215 Q to 225 O (with RS 485-1S = 196 Q to 204 Q) due to specified tolerances of +2 %.
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f) Measurements for CP 3/1 networks (RS 485) with 5-pin M12 plug connectors

The measurement for 5-pin M12 plug connectors is similar to the measurements for 9-pin
Sub-D plug connectors. It verifies the correct connections (pins2 and 4) according
to Table A.15 or Table A.16.

A.6.3.3.2 Optical fibre cabling for non-Ethernet-based CPs

A.6.3.3.2.1 Common description
A.6.3.3.2.2 Specific requirements for non-Ethernet-based CPs
Addition:

Table A.17 provides information on the maximum attenuation for various PRQFIBUS fibre
types.

Table A.17 — Maximum fibre channel attenuation for CP 3/1 (PROFIBUS)

Singlemode Multimode Hard clad silica Plastic optical fibre
fibre optic fibre optic fibre
Standard Increased
Typical wavelength 1320 nm 850 nm 660 nm 660 nm 660 nm
Maximum fibre channel 5 dB 6 dB 3 dB 6 dB 11 dB
attenuation
A.6.3.3.3 Specific requirements for generic-cabling in accordance with

ISO/IEC 11801-3
A.6.3.4 Specific requirements for wireless installation

Not applicable.
A.6.3.5 Acceptance test report
A.7 Installation adminjstration

Subclause 7.8 is notuapplicable.

A.8 Installation maintenance and installation troubleshooting
Subclause 8.4 has addition:

In .cases of fieldbus network trouble the checklist according to Annex G of IEC 61918:2018
and the procedures in A.6.3.3.1.2 shall be observed.

/—\du'itiunai tlUubiUbilUUt;lly mmedlrits  tdrll IUU bua lIIUlIitUIiIIg tUUib dIIUIIIUI D[.)Ubiﬁb Ulidullubtib
repeaters. These activities however are application dependent and therefore out of the scope
of this document. Related information for further troubleshooting is available on the CPF 3
User Organisation web-site at <www.profibus.com>.
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Annex B
(normative)

CP 3/2 (PROFIBUS) specific installation profile

B.1 Installation profile scope

This annex specifies the installation profile for Communication Profile CP 3/2 (PROFIBUS with
physical layer MBP, MBP-IS, and MBP-LP). The CP 3/2 is specified in IEC 61784-1.

B.2 Normative references
Addition:
IEC 60079-0:2011, Explosive atmospheres — Part 0: Equipment — General‘tequirements

IEC 60079-11:2011, Explosive atmospheres — Part 11: Equipmernt."protection by intrinsic
safety "i"

IEC 60079-27:2008, Explosive atmospheres — Part 27: Fieldbus intrinsically safe concept
(FISCO)

IEC 61000-4-2:2008, Electromagnetic compatibility, (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic dischargeimmunity test

EN 50020, Electrical apparatus for potentially_éxplosive atmospheres — Intrinsic safety "i"

ANSI TIA/EIA-485-A, Electrical Characteristics of Generators and Receivers for Use in
Balanced Digital Multipoint Systems

B.3 Installation profile terms, definitions, and abbreviated terms

B.3.1 Terms and definitions

Addition:

B.3.1.87

bus powering

type of power supply whereby field devices obtain their required auxiliary power via the
fieldbusseommunication lines

B:3:1.88
common mode rejection ratio
CMRR

measure for the deviation from an ideal electrical symmetry of a device symmetrically built to
its environment

B.3.1.89

fault disconnect electronic

FDE

equipment used to limit the current consumed by a field device during a malfunction

Note 1 to entry: This unit can be a part of the field device, or it can be connected in front of it.
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B.3.1.90
FISCO model
possible implementation of an intrinsically safe fieldbus for use in potentially explosive areas

B.3.1.91
human machine interface
component of a process control system in use for data acquisition from an automated process

(I Hy e Ll £ H L ot
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B.3.1.92

intrinsically safe circuit

electric circuit in which sparks or thermal effects cannot occur under specified test conditions
(for example EN 50020) neither during normal operation (that means opening and ¢losing of
the circuit) nor during a malfunction (that means short circuit or earthing error), which could
cause ignition in a potentially explosive area

Note 1 to entry: Opening or short circuiting of intrinsically safe electric circuits only eatise low-energy, non-
ignitable sparks.

B.3.1.93

Manchester encoding

binary encoding method enabling receivers of serial commuhications to unambiguously
determine the start, end, or middle of each bit without meference to an external clock
(synchronous)

B.3.1.94

medium attachement unit

MAU

part of a fieldbus node providing the connectiotito the fieldbus cable

Note 1 to entry: Within IEC 61158-2:2014 this unit primarily consists of a sending amplifier (that means current
modulator), receiving filter, receiving comparator. and impedance converter for bus power extraction.

Note 2 to entry: This note applies to the Erench language only.

B.3.2 Abbreviated terms

Addition:
CMRR Common mode rejection ratio
EEx ia lIC Marking)of intrinsically safe components according to IEC 60079-0

EEx ib IIC/1IB Marking of intrinsically safe components according to IEC 60079-0

FDE Fault disconnect electronic

FISCO Fieldbus intrinsically safe concept model (IEC 60079-27)

MAU Medium attachement unit

MBP Manchester coded and bus powered (IEC 61784-1)

MBP-IS Manchester coded and bus powered for intrinsic safety (IEC 61784-1)
RS 485 MAU according to ANSI TIA/EIA-485-A

TN-S Coded type of system earthing according to IEC 60364-1, 312.2

B.3.3 Conventions for installation profiles

Not applicable.
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B.4 Installation planning

B.4.1 General

Subclause B.4.1.1 has modification:

CP 3/2 networks are typically not connected directly to the generic cabling but to a CP 3/1

network that Is connected to generic cabling via a converter/adapter as mentioned In |[EC
61918:2018, 4.1.2.

Interconnection among CP 3/1 and CP 3/2 networks can be accomplished by using: a
converter/adapter offering a fieldbus interface

1) for CP 3/1 fieldbus networks and a fieldbus interface,
2) for CP 3/2 fieldbus networks.

Addition:

CP 3/2 is specified in IEC 61784-1. CP 3/2 is not usable for a direct/physical connection to
the AO because it’s a non-Ethernet-based fieldbus. CP 3/1 networks-only can be connected to
the generic cabling via converter/adapter as mentioned in IEC 61918:2018, 4.1.2.

CP 3/2 is a subsystem of the Ethernet-based automation island; see potentially explosive area
within Figure B.1.

One of the primary characteristics of CP 3/2 fieldbus networks is that it is easy to be
integrated into systems using devices with different physical layers, as RS 485 or fibre optic
according to IEC 61784-1 CP 3/1. This meafis that the entire CP 3/1 infrastructure (for
example gateways to other networks, engineefing consoles, and display and operator control
components) can be utilized.

CP 3/2 networks are linked to the _cemponents close to the process by either an integrated
CP 3/2 network interface with a physical layer according to IEC 61158-2:2014, Clause 11, or
via a CP 3/2 to CP 3/1 signal coupler. This adapts the interface of the components close to
the process to the transmission“technology used by the CP 3/1 field devices. The combination
of signal coupler, power supply and fieldbus terminator is called a segment coupler.

NOTE Fieldbus terminator:ean possibly be switched off.



https://iecnorm.com/api/?name=b0ae17197503a43c969f3dc0c59deb58

IEC 61784-5-3:2018+AMD1:2024 CSV - 49 — REDLINE VERSION

© IEC 2024
WAN
z
PROFIBUS / PROFINET / industrial Ethernet

AS AS AS
d U5
el
=
I— - | = e e - oy
SiK SiK I
| CP 3/2MBP-IS CP 3/2MBP-IS| CP3/1RS485 | CP3/1RS 485
I I PU
PROFIBUS PROFIBUS
| ,:BRSF'BUS MBP PROFIBUS RS485 |
Example : Example N RS485 ) Example:
Transmitters - Decentralized Example: - Analysisnstr I
I -Control devices process /0 - Decentralized - Electric power
- Analysisinstc - Mux process 1/0 distribution
I - MUX ) I PU
I With profile With/without With profile
definition profile definition Without definition
I profile definition I
I Potentially explosive Area I Fieldbus
I Safe Area I (e.g.. CP 31 FO)
I Decentralized process /0 I
h — LI} LI} LI} LI} LI LI} J

EC: Engineering Console
GW: Gateway

OS: Operation Station
BR : Bridge

AS: Automation Station
PU : Package Unit

SiK: Signal Coupler EC

Figure B.1 — Connection of CP 3/1 networks

B.4.2 Planning requirements
B.4.2.1 Safety

B.4.2.1.1 General

Addition:

Three partiessshare responsibility for a fieldbus installation. The testing authority, which
tested and certified the individual components of the system, is responsible for ensuring that
the design‘ef the devices meets the applicable standards.

The/manufacturer of the individual devices is responsible for ensuring that each individual unit
manufactured corresponds to the documentation, which was available to the certifying
authority, and that final inspection and quality assurance are performed correctly.

The user also bears a significant share of the total responsibility; the user installs the fieldbus
system or gives the order to install it, and then puts it into operation. The user is responsible
for ensuring that installation regulations (for example IEC 60079-14) are complied with. The
special requirements and notes, concerning installation, operation and maintenance shall be
met.

NOTE This can be included in the test certifications or in the instruction manuals.

In addition, maintenance work and system modifications shall be carried out in accordance
with the applicable standards and regulations.
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When the fieldbus intrinsically safe concept (FISCO) model is applied to a fieldbus installation
the system is characterised by a small set of well-known parameters. This permits the user to
connect devices of different manufacturers to one intrinsically safe fieldbus system without
having to obtain special system certification.

In addition to functional considerations concerning the combination of different fieldbus
devices and components, safety and reliable protection against explosion shall also be

HA | L o L ) Ny ) H b L4 L L L b ) b b L - H
CUTTISTUTTITU.  OITILT  DULIT Ul UIToT PUITILS  Aalft UTITITT TITTRTU TUYCTLUITT, ad SyolTllliallL alialyoslo 1S
required.

Extensive studies have shown that, under the parameter ranges examined, the probability. of
ignition is not increased by connection of cables with distributed inductivities |sand
capacitances and line terminations on a power supply. The length of the main fieldbus cable
(trunk cable) can thus be selected almost without regard to safety restrictions. This.does not
mean that environmental conditions resulting from the functional structures can be
disregarded. They shall indeed be considered.

The maximum number of fieldbus stations that can be connected (including the CP 3/1 to
CP 3/2 coupler and, if present, handheld terminal) depends on two factors:

a) the bus power supply characteristics (that means U/l charactefistics), and
b) the basic current requested by every station.

If one field device consumes more than a basic current;0f 10 mA (for example 20 mA), this
reduces the number of devices which can be connected-

The minimum current to be delivered by the power supply shall be calculated. This can be
easily derived by adding the basic currents for, the field devices (plus those of the handheld
terminal and the coupler, if present) and the“threshold current for the fault disconnection
electronic (FDE) and for the modulation.

Optimization of the system (that means‘longest possible line lengths and increased number of
devices which can be connected){depends on selecting the correct power supply and the
appropriate type of cable.

In individual situations, the-planner or user for a specific fieldbus configuration shall calculate
valid parameters and limit“values. Subclause B.4.4.1.1 specifies a suggested procedure to
make this analysis easier.

The last step is,concerned exclusively with safety.

Field devices; coupler for the fieldbus master and line terminations shall be checked for
conformance to safety regulations.

Permissible maximum input values for field devices, couplers and line terminations shall be
checked to determine whether they are equal to or greater than the maximum output safety
values of the bus power supply.
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B.4.2.1.2 Electrical safety
B.4.2.1.3 Functional safety
B.4.2.1.4 Intrinsic safety
Addition:

B.4.2.1.4.1 Planning intrinsic safety systems

CP 3/2 networks can be used outside hazardous areas and in potentially explosive areas with
the intrinsic safety type of protection (MBP-IS). Planning of the non-intrinsically safe \and
intrinsically safe systems follows the same open concept. Field devices can be connected
together to create different topologies and be completely powered by the fieldbus. The
devices can be manipulated and connected or disconnected during running operation within
potentially explosive areas. Devices with higher power requirements can also_be powered by
separate local power sources that mean local powering.

NOTE 1 Bus powering can or be used in parallel or not.

The "i" intrinsically safe type of protection is advantageous fomeéléctrical apparatus and
electric circuits which require low current due to their design.

This offers a number of advantages:

e Measurements or calibrations are possible in potentially explosive areas while a device is
energized.

e Development and manufacturing of intrinsically‘safe devices is economical.

NOTE 2 Added expense over the standard model™efva device is low in comparison to the cost of other types
of protection.

e Intrinsic safety is the only type of, pretection which also includes the cables outside the
devices in the explosion protection.

The limited electrical power, whjch' intrinsically safe electric circuits can transmit, and the
relatively complex rules and general conditions which apply to the connection of active and
passive devices, creates certain restrictions. The characteristics of connection lines shall also
be considered here. Givenctoday’s technology, it is easy to evaluate intrinsically safe systems
that usually consist of only one active and one passive device. However, an intrinsically safe
fieldbus is harder to evaluate since a large number of devices are connected together.

B.4.2.1.4.2 Architecture

Figure B.2 ;shows a typical fieldbus architecture. The field devices with low power
consumption (for example pressure or temperature transmitters) are powered by a two-wire
fieldbus:Signal transmission is also performed over the fieldbus. The sensors/actuators are
located in the field area while the plant-floor monitoring unit or components and the signal
caupler connecting them to the fieldbus are located in the control room or are to be explosion
protected. Intrinsic safety shall be ensured by suitable construction of all devices connected
fo the fieldbus even when they are not installed in the field.
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Control Room Field

AS SiC

& [ ]

PS ﬂJ
(Exi)

m
x
—
1

AS: Automation System Exi: Intrinsically safe
SiC: Signal coupler F: Field device
PS: Power supply T: Line terminator

IEC
Figure B.2 — Typical fieldbus architecture

Type 1 and type 3 of IEC 61158-2:2014 state that a maximum of“32 field devices can be
connected to the fieldbus. However, under certain conditions, this number may have to be
reduced. Some applications use field devices (for example’transmitters) that cannot be
operated on the power available from the fieldbus. Anothensaurce of power can be used here.
The intrinsically safe fieldbus then transfers the data while separate electric circuits supply
the auxiliary power to the transmitters (see Figure B.3).

1
Control Room : Field
1
i
i
]
Sic i Exi
AS (Ex i) i Iﬂ
i
|
PS :
(Exi) T '
1
i I
/ Example: Exd
| 230V
AS: Automation System Exi: Intrinsically safe
SiC: Signal coupler F: Field device
PS: Power supply device T: Terminating resistors IEC

Figure B.3 — Fieldbus with stations supplied by auxiliary power sources

B.4.2.1.4.3 FISCO model

The FISCO model, specified in IEC 60079-27, provides the capability of implementing an "i"
fieldbus for use in potentially explosive areas. The main characteristic of this model is that
only one active device (typically the bus power supply) is connected to the fieldbus. The other
devices are passive with regard to their ability to supply power to the line. In case of
malfunctions which shall always be kept in mind (fault conditions), there is only one device
that can supply power on the fieldbus line. This maximizes the number of devices, which can
be connected. Since only the bus power supply can provide power on the line, only this one
device needs to be equipped with a current and voltage limiter safety circuit. Table B.1 and
Table B.2 show the limits of the parameter areas for use of the FISCO model for EEx ib
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IIC/1IB or EEx ia IIC. These areas are based on the results of previous studies and reasonable
extrapolations. Within certain limits, the characteristics of the bus cables do not affect intrinsic
safety.

NOTE It is interesting to note that the limit values usually given for maximum permissible external inductance L,
and capacitance C, are not listed for the supply current circuit of the bus power supply. If these values had been
included, it would create the impression that L, and C, are presenting the intrinsically safe circuit as unprotected
inductance and capacitance, which is not the case for the FISCO model.

In addition, the following requirements apply.

e Intrinsic safety category 'ib' or 'ia' shall be in accordance with EN 50020.

e Only one active source in the sense of intrinsic safety. No power is supplied when a
station is sending.

e Each station consumes a basic current (direct current), which remains constant after the
transient recovery time.

e The stations (that means transmitter, handheld terminal, bus master and repeater) act as
a passive current sink.

e The effective inner inductivities and capacities of the stations' can be disregarded in
relation to intrinsic safety.

o Different types of lines can be used.
e The main fieldbus line shall be connected to earth at both ends.

e The power supply is connected to one end of the fieldbus line.

Table B.1 — Valid parameter range of the FISCO model for use as EEx ib lIC / lIB

Power supply characteristics Values

(Output characteristic curve approaching square form )

U, (Maximum output voltage) 14V to 24V

I, = Short-circuit current in accordance with PTB, report W-39

Examples:

at U, =15V (group IIC) up to 128 mA

at U, =15V (group IIB) up to 280 mA

Cable characteristics Values per km

R' (loop resistance) = 15 Qto 150 Q

L 0,4 mH to 1 mH

C' 80 nF to 200 nF (including an existing

C' (if bus circuit is floating) shield)

C' (if the shield\is connected to a port of the power supply) Coore/00re + 0,5 C'gy o/shield
C' o lcore + C' /shield

Cable Jength Values

Total length <5000 m

Drop cables (each): <30m

Line terminations Values

RC elements with:
R 90 Qto 100 Q
C 0 pF to 2,2 uF
The resistor shall be infallible in the sense of EN 50020.

A line termination is permitted at each end of the main fieldbus line.
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Table B.2 — Valid parameter range of the FISCO model for use as EEx ia lIC

Power supply characteristics Values

(Trapezoidal output characteristic curve)

Ug 14 Vto20V (highest safe value)
U, >2x U,

I, Short-circuit current in accordance with PTB report W-39

Example:

at Ug =15V (group IIC) up to 215 mA

Cable characteristics Values per km

R' (loop resistance) 15 Qto 150 Q

L 0,4 mH to 1 mH

C' 80 nF to 200 nF  (incl. an existing shield)
C' (if fieldbus electric circuit is floating) C'orefcore + 0,5 C' /shield
C' (if the shield is connected to one pin of the power supply) C'.orelcore + C' o Ishigld
Cable length Values

Total length <1000 m

Drop cables (each) <30 m

Line terminations: Values

RC elements with:

R 90 Q to 100 Q

C 0 uF to 2,2 uF

The resistor shall be infallible in the sense of EN 50020.

A line termination is permitted at each end of the main fieldbus line.

B.4.2.1.4.4 Fieldbus model

Figure B.4 shows an example of a fieldbus model.

The power supply for powering the fieldbus and the fieldbus master for the coupling to
components close to the*process are usually located in the control room (that means a non-
potentially explosive area). The power supply contains circuits for reliable limitation of current
and voltage on the fieldbus.

CP 3/2 shall usera bit-synchronous transmission protocol and a direct-current-free signal, see
IEC 61784-1:2010, 7.3.1.
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Figure B.4 — Fieldbus model

It is assumed for the modulation that each fieldbus station consumes a basic current of at
least 10 mA and is usually used to power the devicer The sending devices generate the
communication signals by modulating £9 mA to the basic current (see Figure B.5).
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Figure B.5 — Current modulation (Manchester Il code)

The primary“characteristics of the data transmission in accordance with Type 1 and Type 3 of
IEC 61158-2:2014 are listed below.

o _Digital, bit-synchronous data transmission.

o~/ Data transmission speed of 31,25 kbit/s.

—Manchesterencoding:

e Preamble with adapted coding.

e Fault-proof start and end delimiter.

e Sending level of 0,75V to 1 V.

e Signal transmission over twisted-pair cables (shielded/unshielded).
o Remote powering via signal cable possible.

e Intrinsically safe operation possible.

e Bus and tree topology.
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e Up to 32 stations per line segment.

e Can be expanded with up to 4 repeaters.
B.4.2.1.5 Safety of optical fibre communication systems (OFCS)

Not applicable.

B.4.2.2 Security
B.4.2.3 Environmental considerations and EMC
B.4.2.3.1 Description methodology

Modification:
See A.4.2.3.1.

B.4.2.3.2 Use of the described environment to produce a bill of material

Modification:
See A.4.2.3.2.

B.4.2.4 Specific requirements for generic cabling ih,accordance with
ISO/IEC 11801-3

B.4.3 Network capabilities

B.4.3.1 Network topology

B.4.3.1.1 Common description
B.4.3.1.2 Basic physical topologies for passive networks
Addition:

The tree topology (see Figure B.6) can be compared to classic field installation topology. The
multi-wire trunk cable is“replaced by the two-wire fieldbus trunk cable. The junction box
retains its role as a central connection unit where all field devices are connected in parallel.
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Figure B.6 — Tree topology.

The bus topology (see Figure B.7) offers connection points (taps or passive couplers) along
the fieldbus cable. The cable can be looped through thejindividual field devices. Field devices
may also be connected to the trunk cable via spurs.fhe combination of tree topology and bus
topology (see Figure B.8) permits the optimizationof the fieldbus length and the adaptation to
existing system structures. The restricting factor for fieldbus design is the attenuation of the
communication signal between the fieldbus &tations and the signal distortions caused by the
concentration of fieldbus stations along ‘the fieldbus cable. For more details, see
IEC 61158-2:2014.
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Figure B.7 — Bus topology

Tree topology, bus topology or a combination of both can be used as the fieldbus structure for
the CP 3/2 shown in Figure B.8.
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Figure B.8 — Combination of the tree topology and the bus topology

It shall be taken into account that the limitation of the“spur length for intrinsically safe
installations according to FISCO (< 30 m, see Table B:10"and Table B.7) is based on a pure
tree or bus topology. If a combination as shown in{Figure B.8 is used in a hazardous area
then the limit shall be applied to each connectiontbetween a field device and the trunk cable
(via the junction box). As an example, if the cable length between the trunk and the junction
box is 20 m, then the cable length between the junction box and any device connected to it
shall not exceed 10 m. This rule shall also@pply to the topology shown in Figure B.9.
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Figure B.9 — Fieldbus extension
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The number of field devices that can be used on the fieldbus depends on the supply voltage,
the current consumption of the field devices and the extension of the fieldbus (see B.4.3.2.1).

NOTE To improve availability and dependability, redundant fieldbus segments can be installed. However, this
makes connection of simple fieldbus stations (for example transmitters, actuators, initiators, valves, and so on)
more complicated (for example double lines, double powering, intrinsic safety, and so on).

B.4.3.1.3 Basic physical topologies for active networks

Not applicable.

B.4.3.1.4 Combination of basic topologies

Not applicable.

B.4.3.1.5 Specific requirements for CPs

Addition:
See topology aspects in B.4.3.1.2.

B.4.3.1.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.4.3.2 Network characteristics
B.4.3.2.1 General

Addition:

Due to the load in the signal frequency<rafige and due to the reflections and distortions
related to this, the number of stations, which can be connected to one fieldbus segment, shall
be limited to 32. Another restriction that-is usually quite important concerns powering via the
signal conductors.

For intrinsically safe networksy,both the maximum supply voltage and the maximum supply
current are specified within narrow limits. Even for non-intrinsically safe networks, the power
of the power device is limited. In addition, a large portion of the available power is lost
because of voltage drops on the transmission line. An optimally designed fieldbus network
requires the precise.-calculation of the partial voltage drops between the power supply and the
individual field devices. The supply voltage on the remote-powered field devices shall be at
least 9 V.

NOTE 1 In most cases, it is sufficient to calculate the required current, select a power supply from Table B.3, and
take the minimum line length from Table B.4 for the core cross section chosen.

To the extent related to the power balance, the characteristics of a power supply are
cempletely described by the specification of the supply voltage and of the maximum current,
regardless of whether an intrinsically safe or non-intrinsically safe power supply is involved. It
can be built up as an ideal voltage source followed by a current limitation. Table B.3 lists the

characterisiics of power supplies. Oiher combinations are possible, If they do not violate the
limits.
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Table B.3 — Power supply (operational values)

Type Area of use Supply voltage | Supply current | Maximum power

| EEx ia/ib IIC 13,5V 110 mA 2,52 W

1 EEx ib IIC 13,5V 110 mA 2,52 W

1 EEx ib IIB 13,5V 250 mA 5,32 W

\'4 Not intrinsically sate |24 V 500 mA 12°W

Table B.4 — Line lengths which can be achieved
Power supply Type | Type Il Type Il Type IV Type IV Type IV

Supply voltage \Y 13,5 13,5 13,5 24 24 24
¥ current demand mA <110 <110 < 250 <110 < 250 <500
Maximum loop resistance Q <40 <40 <18 <130 <60 <30
> Line length for core cross < 500 < 500 < 250 <1700 <850 <400
section ¢=0,5 mm?
¥ Line length for core cross m <900 <900 <400 <d-900 <1300 <650
section ¢=0,8 mm?
¥ Line length for core cross m <1 000 <1500 <500 <1900 <1900 <1900
section ¢=1,5 mm?
¥ Line length for core cross m <1000 <1900 <1.200 <1900 <1900 <1900
section ¢=2,5 mm?

The required current (= X current demand) s calculated by the sum of the basic device
currents of the field devices, the current of/the handheld terminal, the current of the coupler
for the bus master, the sum of currents.@f any repeaters used and the limiting current of the
FDE. The latter can be calculated for every device connected to the fieldbus as the difference
between the maximum current when.@ fault occurs and the operating current. The device with
the highest threshold current is the*determining factor.

The number of field devices~that can be connected to a segment is determined by the device
with the largest fault current (see B.4.4.5.2) and by the sum of the rated operating currents of
all devices.

NOTE 2 It is up to the uSer to take into account the fault current (< 9 mA) or not. Leaving out of consideration can
be accepted if a_short circuit will not lead to a dangerous situation or to economically unwanted consequences
(with an expected, probability).

B.4.3.2.2 Network characteristics for balanced cabling not based on Ethernet

Replacement:

Every fieldbus installation shall comply with certain rules (that means the network
configuration rules). The rules in 12.3.3 of |IEC 61158-2:2014 specify the limit values for

attenuation, reflection and distortions in rule 8 and the maximum signal delay in rule 4 that are
permitted in the network. Table B.5 summarizes these values.
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Table B.5 — Limit values for distortion, reflection and signal delay

Attribute Value

Attenuation between any two fieldbus interfaces (at 31,25 kHz) 10,5 dB

Attenuation distortion a(f = 39 kHz) — a(f = 7,8 kHz) , ascending monotonically with 1 6 dB

Mismatching distortion at any point (7,8 kHz to 39 kHz) 0,2

Maximum propagation delay between any two devices 640 ps

In a non-hazardous area all topologies of B.4.3.1.2 and all cables are permitted withinthe
framework of these limit values. For intrinsic safe installations according to FISCO the\limits
and restrictions listed in Table B.10 shall be obeyed.

Since individual calculation of the above four parameters for all possible connegtions between
two fieldbus interfaces to obtain the optimal layout is very time-consuming,, rules have been
specified for a basic topology which, although below the optimum, will ensure that the above
limit values will not be exceeded.

A tree topology was selected as the basic model of a network. This.network consists of a main
cable (that means trunk), a number of stub cables (that means.spurs), connection elements
(that means splices), and two line terminators. The maximum-~cable length is the sum of the
lengths of the main cable and all spurs.

IEC 61158-2:2014 requires not exceeding the valueslisted in Table B.6, Table B.7, and Table
B.8.

Although different cable types can be mixed in‘one network segment, this should be avoided.
Determining the maximum cable lengths for*such mixed structures is more time-consuming
and less accurate than using structures consisting of only one type of cable.

Table B.6 — Recommendéed maximum cable lengths including spurs

Type-oficable Maximum cable length
A 1900 m
B 1200 m
C 400 m
D 200 m
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Table B.7 — Recommended length of the spurs

Number of stub cables Length of one stub cable Length of one stub cable
(Intrinsically safe) (Not intrinsically safe)
251t0 32 - -
19 to 24 30m 30m
510 18 30 60
13 to 14 30m?@ 90 m
1to 12 30m?@ 120 m

Spurs < 1 m shall be considered as splices.

2  Preliminary values in accordance with FISCO.

Table B.8 — Maximum length of the splices

Maximum cable length

Maximum length of the splices

>400 m

8m

<400 m

2%

The network can be enlarged with repeaters. The above limit values then apply to each
individual network segment, and only the maximum, Signal delay shall be calculated for the
total network.

Compliance with these requirements ensuresiaccurate signal transmission. If systems with
remote-powered fieldbus interfaces are invelved, a preparation of a power balance is required
in accordance with B.4.4.5.2.

B.4.3.2.3 Network characteristics for balanced cabling based on Ethernet

Not applicable.

B.4.3.2.4 Network characteristics for optical fibre cable

Not applicable.

B.4.3.2.5 Specific network characteristics

Addition:
See aspects of network characteristics in B.4.3.1.

B.4.3.2.6 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3

Not applicable.

B.4.4 Selection and use of cabling components
B.4.4.1 Cable selection
B.4.4.1.1 Common description

Addition:
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Generic cabling in accordance with ISO/IEC 11801-3 is not suitable for the cabling of CP 3/2
networks.

- 63 - REDLINE VERSION

CP 3/2 networks only can be connected to the generic cabling via converter/adapter as
specified in [IEC 61918:2018, 4.1.2.

B.4.4.1.2 Copper cables

B.4.4.1.2.1 Balanced cables for Ethernet-based CPs

Not applicable.

B.4.4.1.2.2 Copper cables for non-Ethernet-based CPs

Replacement:

CP 3/2 MBP according IEC 61784-1 requires that a two-wire cable shall*be used as the
transmission medium for the fieldbus. Although the electrical data are™not specified, these
data influence the performance that can be achieved by the fieldbus)(that means distances
which can be covered, number of stations, electromagnetic compatibility). Subclause 13.8.2 in
IEC 61158-2:2014 is required for fieldbus tests and IEC 61158-2{2014, Annex B (informative)
is recommended. Table B.9 distinguishes between four types lof cables for a temperature of
25 °C.

Table B.9 — Information relevant to copper cable: fixed cables

Characteristic Type A Type B Type C Type D
(Reference)
Cable description Twisted-pair, One or more Several twisted | Several non-
shielded twisted pairs, pairs, not twisted pairs,
total shielding shielded not shielded
Nominal conductor cross sectional area 0;8 mm? 0,32 mm?2 0,13 mm?2 1,25 mm?2
(AWG 18) (AWG 22) (AWG 26) (AWG 16)
(4 1,024 mm) (9 0,644 mm) (4 0,511 mm) (9 1,291 mm)
Maximum DC resistance (loop) 44 Q/km 112 Q/km 264 Q/km 40 Q/km
Characteristic impedance at.31,25 kHz 1000+20% |100Q+30% |° °
Maximum attenuation at-39\kHz 3 dB/km 5 dB/km 8 dB/km 8 dB/km
Maximum capacitive unbalance 2 nF/km 2 nF/km a a
Group delay distertion (7,9 kHz to 39 kHz) | 1,7 us/km 2 2 :
Surface covered by shield 90 % a - -
Extent of hetwork including spur cables 1900 m 1200 m 400 m 200 m

2 Not)specified.

The reference cahle (fhat means typp A) shall be used for the canformance tests

When new systems are installed, cables that meet the minimum requirements of types A and
B shall be used. When multi-pair cables (that means type B) are used, several fieldbuses
(31,25 kbit/s) can be operated in one cable.

Installation of other electric circuits in the same cable should be avoided. Type C and D
cables should only be used for so called retrofit applications (that means use of already
installed cables) for substantially reduced networks. In such cases the interference
susceptibility of the transmission frequently does not meet the requirements.
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Cables installed in hazardous area shall meet the requirements of the related standards.
Installations based on FISCO are not subject to safety restrictions when the limit values listed
in Table B.10 are complied with. Although operation outside these limit values is not
prohibited in general, each case shall be judged on an individual basis.

Table B.10 — Safety limit values for the fieldbus cable

maredior CCX 1Id |=1=D> QI NILVNA]]=]
Loop resistance (direct current) 15 Q/km to 150 Q/km 15 Q/km to 150 Q/km
Inductivity per unit length 0,4 mH/km to 1 mH/km 0,4 mH/km to 1 mH/km
Capacitance per unit length 80 nF/km to 200 nF/km @ 80 nF/km to 200 nF/km 2
Stub line length <30m?® <30mb?’
Line length <1 km <5 km

For operational reasons the line length of EEx ib IIC / I1IB shall be limited to 1,9 km.

@ See Table B.1 and Table B.2 for definition.

b Preliminary values in accordance with the FISCO model, for tree- and bus topologies.

When multi-pair cables are used in potentially explosiveareas, the special installation
requirements stated in IEC 60079-14 shall apply.

B.4.4.1.3 Cables for wireless installation
B.4.4.1.4 Optical fibre cables

Not applicable.

B.4.4.1.5 Special purpose balanced.and optical fibre cables

Not applicable.

B.4.4.1.6 Specific requirements for CPs

Not applicable.

B.4.4.1.7 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.4.4.2 Connecting hardware selection
B.4.4.2.1 Common description
Modification:

Subclause B.4.2.3.1 applies.

B.4.4.2.2 Connecting hardware for balanced cabling CPs based on Ethernet

Not applicable.

B.4.4.2.3 Connecting hardware for copper cabling CPs not based on Ethernet

Replacement:

Table B.11 provides values based on the template given in IEC 61918:2018, Table 8.
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Table B.11 — Connectors for copper cabling CPs not based on Ethernet

IEC
608072 IEC 60947-5-2 EN ANSU(NFPA) othore
o EC 61096.2.101 122120 | T3.5.29 R1-2007
60807-3
M12-5 M12-5 s . 211
Sub-D with vith with | M18 | UN-2g | OPen | Terminal i qyqn
) ; X-coding | (BNC) THD y
coding coding
CP3/2 | 9 pin No No X12'4 with | o No No No No No
-coding

NOTE For M12-5 connectors, there are many applications using these connectors that are not compatible-and when mixed
Can cause damage to the applications.

B.4.4.2.4 Connecting hardware for wireless installation
B.4.4.2.5 Connecting hardware for optical fibre cabling

Not applicable.

B.4.4.2.6 Specific requirements for CPs

Not applicable.

B.4.4.2.7 Specific requirements for generic:cabling in accordance with
ISO/IEC 11801-3

B.4.4.3 Connections within a channel/permanent link
B.4.4.3.1 Common description
B.4.4.3.2 Balanced cabling connections and splices for CPs based on Ethernet

Not applicable.

B.4.4.3.3 Copper cabling connections and splices for CPs not based on Ethernet

Subclause 4.4.3.3.4 has addition:
Refer to the manufacturer's data sheet regarding number of allowed connections.

B.4.4.3.4 Optical fibre cabling connections and splices for CPs based on Ethernet

Not(applicable.

B:4.4.3.5 Optical fibre cabling connections and splices for CPs not based on
Ethernet

Not applicable.
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B.4.4.3.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.4.4.4 Terminators
B.4.4.4.1 Common description

B.4.4.4.2 Specific requirements for CPs

Addition:
For CP 3/2 networks terminators shall be used.

Line termination shall consist of a series circuit of one capacitor and one resistor on both
ends of the main fieldbus line.

Allowed values:

R=100Q+2%
C=1uF+20 %

When considering safety of the line terminations, remember thab although a single resistor
can be designed as infallible in the sense of EN 50020, a capagitor cannot. If a capacitor fault
results in a short circuit, the resistor is located directly pargllel"with the fieldbus. This shall be
considered when providing for prevention of thermal ignition:

B.4.4.4.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.4.4.5 Device location and connection
B.4.4.5.1 Common description

Addition:

If devices according to CP 3/2;with MBP-IS are intended to be used in hazardous locations
then the national regulation shall be observed when installing such devices.

When selecting the individual components, make sure that all components meet the
requirements of the-FISCO model regarding safe implementation. Only components that are
identified as an intrinsically safe electrical apparatus or as an associated electrical apparatus
in accordance_Wwith IEC 60079-11 are allowed to be installed in intrinsically safe fieldbus
segments. Toyecomply with 12.2.5.1 of IEC 60079-14:— the permitted values of the input
parameters _U,, [, and P| of an intrinsically safe apparatus (for example a field device) shall
not be less than the certified maximum values of the output parameters Uy, Iy and Py of the
associated power device. Additional restrictions applicable to the individual components (for
example limitation of the supply power of < 1,2 W) have to be taken into account as well.

Table B.12 lists possible combinations of devices from different system categories.
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Table B.12 — Mixing devices from different categories

Explosion protection of Explosion Explosion protection of the field device
the bus-segment protection of the ) :
power device EEx ia EEx ib
1] 1B 1c/1iB 1] 1B 1IC/1IB
EEx ia lIC [EEx ia] lIC Yes No Yes No No No
EEx 1a lIB |[EEXx 1a] 1B Yes Yes Yes No No No
[EEx ia] lIC Yes Yes Yes No No No
EEx ib lIC [EEX ib] lIC Yes No Yes Yes No Yes
[EEx ia] lIC Yes No Yes Yes No Yes
EEx ib 1IB [EEX ib] 1IB (Yes) @ Yes Yes (Yes) @ Yes Yeés
[EEXx ib] lIC Yes Yes Yes Yes Yes Yes
[EEx ia] 1B (Yes) @ Yes Yes (Yes) @ Yes Yes
[EEx ia] lIC Yes Yes Yes Yes Yes Yes
a8 These combinations are possible in theory but in practice they are irrelevant, because, the field devices may be
certified for group IIC and for group IIB as well (see column IIC/IIB). By any combination it shall be assured
that the absolute maximum ratings for the input of the field device fit to the output°characteristics of the power
device:
Ul > UO,
I >10, and
Pl > PO.

In general, several devices from different manufacturers may be connected via one fieldbus.

Connection of bus-powered devices and<local-powered devices on an intrinsically safe
fieldbus is only permitted if the local-powered devices are provided with suitable isolation in
accordance with IEC 60079-11.

Although connection of a fieldbus station (that means field device, handheld terminal, and
coupler for the bus master) ;with its poles reversed does not affect the functionality of the
other devices connected to“the fieldbus, an incorrectly installed bus station which is not
equipped with automatic polarity detection will not be supplied with power or be able to send
and receive. Stations with automatic polarity detection operate correctly with any allocation of
the input terminals to)the wires.

B.4.4.5.2 Specific requirements for CPs
Addition:

To ensure compatibility with the 21.11.2 of IEC 61158-2:2014, the electrical characteristics
shoewn in Table B.13 shall be applied for all fieldbus interfaces.

Table B.13 gives only an overview of the primary requirements. Details are given in CP 3/2 of

IEC 61784-1.

If the device is sensitive to reverse wiring (that means the device will become inoperable if the
terminals are reversed), then, the input terminals of a communication device shall be clearly
marked with "+" and "-". This is not mandatory for devices equipped with automatic polarity
identification.

It is essential to avoid unbalanced capacitance between the two fieldbus terminals and earth
that means the CMRR requirements have to be met. This is particularly important when the
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connection from the connection room to the electronics is made via feed-through capacitors
with high tolerances. For more details on CMRR, see 21.4.4 of IEC 61158-2:2014.

Other EMC requirements of industrial process and laboratory control equipment shall be
adhered to in order to ensure electromagnetic compatibility.

Table B.13 — Electrical characteristics of fieldbus interfaces

Characteristics Specification Subclause in
IEC 61158-2:2014
Signal coding Manchester Il 9.2
Start delimiter 1, N+, N-, 1,0, N-, N+, 0?2 9.4
End delimiter 1, N+, N-, N+, N-,1, 0, 1 2@ 9.5
Preamble 1,0,1,0,1,0,1,0 9.6
Data transmission rate 31,25 kbit/s + 0,2 % 144
Output level (peak — peak) 0,75Vto1V 11.3
Maximum difference between + 50 mV 11.3

pos. and neg. transmit amplitude

Maximum transmit signal +10 % 11.3
distortion (oversvoltage, ringing

an drop)

Transmitter noise 1mV (RMS)P® 11.3
Output impedance >3kQ° 11.3
Operating voltage 9Vto32Vvd 11.3
Common Mode Rejection Ratio >50dB ¢© 11.3
(CMRR)

Leakage current f 50 pA

28 N+ and N- are non-data symbols in ‘accordance with IEC 61158-2:2014.
b In frequency range of 1 kHz to. 400’ kHz.
¢ In frequency range of 7,8 kHz to 39 kHz.

Operational voltage range®/Can be limited to 9 V to 17,5 V or to 9 V to 24 V for intrinsically safe
devices. For details seelEC 61158-2:2014.

¢ Corresponds to an unbalanced capacitance of 250 pF at 39 kHz.

Only for intrinsic-safety.

A further important requirement aims to the system fault tolerance. It shall be avoided that a
defective device impairs the operation of the other devices in the system. Appropriate means
or methoeds (for example FDE) shall prevent unwanted excessive current consumption in case
of fault."The increase of DC current compared with the rated current is called "fault current”.
Additionally appropriate means (for example jabber inhibit) shall prevent the device from
Unwanted excessive signal transmission.

I'ne requirements can be summarised as 10llows.

e In case of a single fault the current consumption of a device may exceed the rated current
by not more than 9 mA (fault current <9 mA). Faults of components close to the fieldbus
interface shall not be regarded.

e In case of a single fault the input impedance of a device shall not fall short of 1 kQ within
the signal frequency range. Faults of components close to the fieldbus interface shall not
be regarded.

e The device shall contain a self-interrupt capability (jabber inhibit) according to IEC 61158-
2:2014, 12.6.
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The fault current (< 9 mA) shall be described in the data sheet as well as the normal operation
current.

Communication devices, which are used in potentially explosive areas, shall comply with
standards for intrinsically safe apparatus. The device documentation shall contain a statement
specifying that the devices conform to the FISCO model. Other specifications which should
also be given include permissible operating voltage, maximum operating current, maximum

teakage current, maximumT current consurmed-duritga matfunctiom(thratmeanstimitimgcurrent
of a fault current limiter which may be installed or FDE), and maximum permissible power of
the corresponding power supply. Since the permissible operating voltage can be specified
based on the maximum permissible power of the related power supply, one and the same
communication device can either be operated with a FISCO power supply (output voltage up
to 17,5 V and permissible output power up to 1,8 W) or with a linear barrier (output voltage up
to 24 V and permissible output power up to 1,2 W).

If the devices are powered locally, the device documentation shall contain anote on galvanic
isolation from the fieldbus interface. Table B.14 provides an overview >of recommended
specifications for the data sheets of the primary devices.

Table B.14 — Recommended data sheet specifications for,CP 3/2 devices

Recommended data sheet specifications Non intrinsically | Intrinsically
safe devices safe devices
Fieldbus interface in accordance with IEC 61158-2:2014 Yes Yes
Type of explosion protection in accordance with IEC 60079:11 2 | No Yes
Communication device in accordance with the FISCO(model No Yes
Permissible operating voltage Yes No
Permissible output voltage of the power supply No Yes
Permissible output current of the power supply No Yes
Maximum permissible output power-of\power supply No Yes
Maximum operating current Yes Yes
Maximum fault current Yes Yes
Permissible ambient temperature Yes Yes
Isolation class Yes Yes
Housing protectionjrating Yes Yes
a8 Other supplementary explosion protection types if necessary. Fieldbus electric circuit is always
intrinsically safe.

B.4.4¢5:3 Specific requirements for wireless installation

Netapplicable.

with

ISO/IEC 11801-3
B.4.4.6 Coding and labelling
B.4.4.6.1 Common description

Addition:

For CP 3/2 with MBP-IS the colour coding of the bus cable for intrinsically safe circuits shall
be light blue.
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B.4.4.6.2 Additional requirements for CPs
B.4.4.6.3 Specific requirements for CPs
Addition:

The wires of all fieldbus cables shall be clearly marked (for example by colour or with rings).

Cables with infrincir‘nlly safe electric_circuits shall be identified in _accordance with related

standards (for example with light blue jackets).

B.4.4.6.4 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.4.4.7 Earthing and bonding of equipment and devices and shielded cabling
B.4.4.7.1 Common description
B.4.4.71.1 Basic requirements

Addition:

An equipotential common bonding network (CBN) system is provided with installing the AC
power system according to IEC 60364-1:2005, 312.2.1, TN-S system.

A properly installed AC power system ensures that no (currents flow through shields and/or
equipotential bonding conductors connected to the CBN.

Currents higher than approximately 0,1 A indicate,problems in the electrical installation (that
means more than one connection between N and PE anywhere in the power distribution
system).

Indications of an unsuitable AC power supply are as follows.

e Currents on the PE conductor.
e Currents through cable shields.
e Currents through water.pipes and heating pipes.

e Progressive corrosion at earthing terminals, on lightning conductors, and water pipes.

Addition:

NOTE 1 Sporadic.events such as switching, short circuits, or atmospheric discharge (lightning strike) can cause
current peaks-in.the system many times higher than the average value.

For CPs3/2 with MBP-IS the following applies.
Fersthe operation of an installation with fieldbus systems, the earthing concept and thereby

also the shielding of the electrical cables is a very important issue. When finalizing the
earthing concept, the following aspects should be taken into consideration.

e Ensuring electromagnetic compatibility (EMC).

e Explosion protection.

e Human safety.

Earthing means a permanent connection to the equipotential bonding system via a sufficiently

low-impedance connection with adequate current loading capacity in order to keep
overvoltages out of connected devices and away from persons.
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NOTE 2 Conventional field units (for example with a 4 mA to 20 mA interface) which are connected via two-wire
cables with isolating repeaters in the control room process DC signals or low-frequency AC signals. The influence
of wire-conducted noise signals with higher frequencies can be suppressed by means of appropriate input filters
having a low cut-off frequency. Thus, for such devices, a predominantly electrostatically acting cable shield
(earthed on one side) is sufficient. For this reason, the earthing of the cable shield on one side developed to
become the traditional earthing concept in process technology.

In fieldbus systems, the usable frequency for the transmission of the signals is considerably
higher than in conventional field units and the requirements placed on the earthing concept of

the system accordingly tougher. Where AC signals are being processed, the components and
also the interconnection of elements, like cables, shall be protected against the influence of
electromagnetic fields.

The protective measures should create a complete encapsulation around the sensitive
components. The larger the processed signal frequencies in the systems, the greater the
requirement placed on the completeness of this gapless protective encapsulation™A*shielding
and earthing concept which satisfies these requirements constitutes the basis\\for the EMC
tests performed by the device manufacturers.

Shields of cables shall be connected with the terminal locations in the'devices intended for
intrinsic safety applications. When connecting the shields, a low-impedance connection shall
be provided — considering the high noise frequencies. This applies hetonly for the connection
of the cable shields, but also for the earthing connection of the device. Extended wires usually
do not meet these requirements.

For the shielding and earthing measures to have their optimum effect, the devices and shields
shall be earthed more than once (see Figure B.10). A¢cording to 12.2.2.3 in IEC 60079-14:—,
this method, which is optimal for electromagnetic <compatibility and human safety, can be
utilised without restriction in the area of the entire installation.

NOTE 3 If the installation is made and maintained in“such a way that it can be ensured with a high degree of
certainty that a potential equalization exists between/each end of the circuit (that means between the hazardous
area and safe area) then — if desired — cable screens and conducting screens at both ends of the cable and the
screens at intermediate points, can be connected to earth, if necessary.

In the hazardous area according t0~6:3 in IEC 60079-14:—, an equipotential bonding system
is an absolute requirement anyway. The measures detailed there (inclusion of protective
conductors, protective tubes,>metallic cable shields, cable reinforcements and metallic
components) may optionally-be supplemented using the following measures.

e Laying of the bus cables on metallic cable trays.
e Incorporation ofthe cable tray into the equipotential bonding system.

e Interconnections of the cable trays among each other and to metallic components — these
interconnections should be safe, be of sufficient current-loading capacity and be of a high-
frequency-technology and low-impedance design.

Figure-B:10 shows the recommended combination of shielding and earthing.
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Figure B.10 — Recommended combination of shielding and earthing

By taking these measures, it is possible to at least create equipotential islands (areas free of
potential differences). Low-frequency transient currents (50/6Q0Hz and harmonics) on the
shielding, such as for example those which can develop duecto’potential differences between
equipotential islands, have practically no noise impact on,account of the high common mode
rejection ratio of the overall system and the high-pass effect of the reception filter in the case
of AC-interconnected systems. It shall nevertheless be ensured that these transient currents
do not damage the cable and cannot induce ignitable sparks in the hazardous area. This can
be achieved for example by means of a potential equalization cable having a broad cross-
section and laid parallel to the bus cable.

In order to prevent impermissible energy potentials from being carried into the hazardous area,
the cable shield shall be connected "safely" to the equipotential bonding system at all points
of transition between the safe and hazardous areas. Here, safely means that the individual
conductors of the cable shield shall be twisted, shall be protected from splaying by means of
an end covering sleeve, and shall\be connected to an appropriate screw terminal.

The connection of the cable shields within the hazardous area is not relevant to safety. It can
be realized using conventional shield terminals (clamp straps).

B.4.4.7.1.2 Planner tasks

B.4.4.7.1.3 Methods for controlling potential differences in the earth system
B.4.4.7.1.4 Selection of earthing and bonding systems

B.4.4:7:2 Bonding and earthing of enclosures and pathways

B.4.4.7.2.1 Equalization and earthing conductor sizing and length

B.4.4.7.2.2 Bonding straps and sizing

B.4.4.7.2.3 Surface preparation and methods
B.4.4.7.2.4 Bonding and earthing

B.4.4.7.3 Earthing methods

B.4.4.7.3.1 Equipotential

Addition:
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Transmission systems using signal frequencies > 10 kHz shall also be protected against
(dynamic) electromagnetic fields. Therefore the cable shield and the (metallic) housings of the
field devices and of any auxiliary equipment (for example connectors) shall make up a
common shielding system, avoiding unnecessary gaps. The importance of this requirement
increases with the signal frequencies processed in the system. With regard to the fieldbus,
this means that ideally the cable shields are connected to the field devices' housings (or other
protective coverings), which are frequently made of metal. The connections between the cable

shield and the metallic hnneingc as well as the connections between the shields of different

cable segments shall be low-impedance (for high frequencies). Extended wires usually do not
meet this requirement.

NOTE 1 As long as unshielded devices are connected to a shielded cable, further methods can be applied to
reduce the impact of noise (for example galvanic isolation or filtering). Housings of field devices or powensupplies
can be connected to earth due to operational or safety reasons. This results in a shielding system, which is
connected to earth at several points (see Figure B.11). Taking into account EMC aspects as well as.safety against
electrical shocks this is the preferable method and can be used without any restriction in systemsywith an optimum
of potential equalization.

other shielded
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Junction Box
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Shielding
Connection

rop Cable

Field Device
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Figure B.H1 - Ideal combination of shielding and earthing

In this context, accarding to 6.3 of IEC 60079-14:—, a potential equalization is principally
required for installations in hazardous areas.

NOTE 2 The rules concerning the equipotential bonding system (inclusion of protective conductors, metal
conduits, metal eable sheaths, steel wire armouring and metallic parts of structures) can be supplemented by

e placing\the cables on metal racks,
e infegrating the metal cable racks into the potential equalization system, and

e ._interconnecting the metal cable racks by permanent, current carrying and low-impedance bonds.

Following these instructions, it is possible to create at least equipotential islands. Low-

frequency—ground—ecurrert(50/60-Hz—including—harmenies—flowingbetween—the—islands—wiH
not impact the signal quality because of the high common mode rejection ratio and the filter
characteristics of the receiver circuit. However, damage of the cable shield by exceeding its

current carrying capability shall be avoided.

If a sufficient potential equalization between the hazardous area (equipotential island with one
or more field devices) and the safe area (for example the control room) cannot be guaranteed,
the cable shield shall be directly connected to the equipotential bonding system (earth) only in
the hazardous area. In the safe area the shield shall be connected to earth through a
capacitor. The impedance of the connection should be minimized for high frequencies.
Extended wires usually do not meet this requirement.
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Figure B.12 shows a possible solution. However, the need for an electric envelope as
complete as possible cannot be entirely fulfiled. The shown connection between both
earthing systems through a capacitor may also be placed at another position between power
supply and the hazardous area (or between different hazardous areas), but it has always to
be in a safe area.
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Figure B.12 — Capacitive earthing

The capacitor shall meet the following requirements.

e Solid dielectric (for example ceramic).
e C<10nF.

e Isolation voltage > 1,5 kV.

If the described system of equipotential islands cannot be realized then the traditional concept
may be used and the screen shall _be” electrically connected to earth at one point only,
normally at the non-hazardous area;far away from the field device. In this case all EMC tests
according to IEC 61000-4-2 assume a direct connection between the cable shield and earth
close to the device under test (for example a field device).

NOTE 3 Therefore in case of 'single earthing the EMC can be reduced compared with the test environment.

If a network does not\cover or cross a hazardous area single earthing should not be used. If
there is danger of eéxteeding current carrying capability of the shield multiple earthing through
small capacitors (for example 10 nF) is acceptable, but the impedance of the connection
should be minimized for high frequencies, as already mentioned.

B.4.4.7.3:2 Star
B.4(4)7.3.3 Earthing of equipment (devices)

B/4.4.7.3.4 Copper bus bars

B 4474 Shield earthing
B.4.4.7.41 Non-earthed or parallel RC termination

Not applicable.

B.4.4.7.4.2 Direct

Addition:
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Shielding always shall be connected to earth at both ends of the cables. Single point shield
termination shall be avoided.

The IEC 61158-2:2014 requires that all devices with fieldbus connections shall be operated
without direct connection to earth. For intrinsically safe devices according to 5.7 of
IEC 60079-11:2011 it is required that the isolation voltage (that means effective value)
between the intrinsically safe electric circuit and grounded / earthed parts shall be twice as

on-\L

Joriaed ) L ) Hr H 1 £ 1 i H HY R P R A | P -
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NOTE For some devices, it is possible to meet these requirements by setting up the entire field device isolatéd
from the environment. An example of such a device is a temperature transmitter with its sensor contained ing,non=
conducting material, as shown in Figure B.13.

IEC 61158-2:2014 requires that the unbalanced capacitance measured between the two
fieldbus terminals and earth shall not exceed 250 pF.

If a part of the field device cannot be operated unearthed, galvanic isolation_shall be provided
between this part and the fieldbus. It depends on the device developer @here this isolation
will be provided. The isolation between the medium attachment cunit and Manchester
encoder/decoder shown in Figure B.13 is particularly useful since the'unbalanced capacitance
can be kept very low when isolation is performed near the fieldbus cable.
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Figure B.13 — Galvanic isolated field device
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When a bus-powered field device is involved, the galvanic isolation shall cover both the
signals (that means capacitive, inductive or optical transmission) and the power supply of the
field device (that means DC/DC converters).

Locally powered devices do not require DC/DC converters. In case of locally powered devices
only the medium attachment unit is powered by the fieldbus while the other parts of the field
device are powered by a second power circuit. If this electric circuit is intrinsically safe, the

dIUUVU IUqu;IUIIIUIItD (t:ldt nmredris ;DU:dtiUll VU;tdyG Uf GGG ‘V’) dpp:y tU b;ylld: ibU:dt;Ull. :f t:lc
supply circuit is not intrinsically safe, isolation voltage shall be at least 1500 V. In addition,
the requirements of Table 2 of IEC 60079-11:2011 (that means clearances, creepage,
distances and separations between conducting parts) shall be met.

If the intrinsically safe electric circuit is connected capacitively to earth (for example by a
capacitive EMC suppresser filter), the guidelines of the individual certification\ authority
applicable to safety isolation by capacitors shall be adhered to.

B.4.4.7.4.3 Derivatives of direct and parallel RC
B.4.4.7.5 Specific requirements for CPs

Not applicable.

B.4.4.7.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3:___

B.4.4.8 Storage and transportation of cables

B.4.4.9 Routing of cables

B.4.4.9.1 Common description

B.4.4.9.2 Cable routing of assemblies

B.4.4.9.3 Detailed requirements_for cable routing inside enclosures
B.4.4.9.4 Cable routing inside buildings

Addition:

For CP 3/2 with MBP-|S.interface the cables for intrinsically safe circuits shall be kept separate
from powerlines due 'to the possible coupling of energy to this cables. IEC 60079-14 and
national regulations shall apply.

B.4.4.9.5 Cable routing outside and between buildings
Addition:

For CP 3/2 networks copper cables routed between buildings shall be installed on cable racks
with good conductivity. Mesh openings shall be small.

Direct buried CP 3/2 cables shall be routed in a plastic pipe approximately 60 cm below the
surface. A cable warning tape shall be placed above it approximately 20 cm below the surface.
The equipotential bonding between the buildings (for example galvanized earth strap) shall be
routed approximately 20 cm above the CP 3/2 cable. The earth strap is also used as
protection against the effects of a lightning strike. The minimum cross section for the
equipotential bonding according to IEC 60364-5-54 for steel shall be 50 mm?2.
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B.4.4.9.6 Installing redundant communication cables
B.4.4.10 Separation of circuits

Addition:

For CP 3/2 with MBP-IS interface the IEC 60079-14 applies.

B.4.4.11 Mechanical protection of cabling components
B.4.4.12 Installation in special areas
B.4.5 Cabling planning documentation

B.4.6 Verification of cabling planning specification
B.5 Installation implementation

B.5.1 General requirements
B.5.1.1 Common description
B.5.1.2 Installation of CPs

Addition:
For CP 3/2 with MBP-IS interface the IEC 60079-14 applies.

B.5.1.3 Installation of generic cabling intindustrial premises
B.5.2 Cable installation
B.5.2.1 General requirements for all cabling types

Subclause B.5.2.1.2 has replacement:
Table B.15 provides values based on the template given in IEC 61918:2018, Table 18.

Table B.15 — Parameters for balanced cables

Characteristic Value

Minimum bending radius, single bending (mm) 30to 75?2

Bending radius, multiple bending (mm) 60 to 150 2
Mechanical | Pull forces (N) 80to 1502
force )

Permanent tensile forces (N) 80 to 100

Maximum lateral forces (N/cm) a

Temperature range during installation (°C) =20 to +60 23

2 Depending on cable type; see the manufacturer's data sheet.

Subclause B.5.2.1.11 is not applicable.

B.5.2.2 Installation and routing
B.5.2.2.1 Common description

Modification:
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Applies with respect to the condensed MICE table according to B.4.2.3.1
B.5.2.2.2 Separation of circuits
B.5.2.3 Specific requirements for CPs

Not applicable.

B.5.2.4 Specific requirements for wireless installation

Not applicable.

B.5.2.5 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.5.3 Connector installation
B.5.3.1 Common description

Addition:
Subclause A.5.3.1 applies.

B.5.3.2 Shielded connectors
B.5.3.3 Unshielded connectors

Not applicable.

B.5.3.4 Specific requirements for CPs
Addition:

The M12-4 "A"-coded circular conpector and the female connector shall be IP65 or higher.
Only shielded connectors are permitted. The connectors feature a mechanical key (A-coding).

Pin assignment is as shownyin Table B.16 and Figure B.14.

TableB:16 — Contact assignments for the external connector
for harsh industrial environments

Contact No. Function
1 Data + with the option of power +
2 Not connected
3 Data — with the option of power —
4 Not connected
Thread Shield

The shield shall be concentric around the thread. The shield potential shall be transmitted via
the thread. For new devices pin 4 shall not be used and pin 4 shall not be connected in newly
installed cables. Existing Type 3 devices with connected pin 4 still conform to IEC 61158-
2:2014. Existing pre-harnessed Type 3 cables with connected pin 4 still conform to
IEC 61158-2:2014.

The centred hole of the female plug shall not be fitted because of the increased air and
creepage distances in potentially explosive atmospheres.
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Figure B.14 — Pin assighment of the male and female connectors
IEC 60947-5-2 (A-coding)

B.5.3.5 Specific requirements for wireless installation

Not applicable.

B.5.3.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3:

B.5.4 Terminator installation

B.5.4.1 Common description

B.5.4.2 Specific requirements for CPs
Addition:

Subclause A.5.4.2 applies.

B.5.5 Device installation
B.5.5.1 Common description
B.5.5.2 Specific requirements for CPs

Not applicable.

B.5.6 Coding and labelling
B.5.7 Earthing and bonding of equipment and device and shielded cabling

B.5.8 As-implemented cabling documentation
B.6 Installation verification and installation acceptance test

B.6.1 General

Addition:

Subclause A.6.1 applies.
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B.6.2 Installation verification
B.6.2.1 General
B.6.2.2 Verification according to cabling planning documentation

B.6.2.3 Verification of earthing and bonding

bB.0.2.4 Verification of shield earthing

Addition:

Verify that shielding always is connected to earth at both ends of the cables. Single point
shield termination shall be avoided.

Verify that shield currents are less than 0,1 A. Currents higher than apprexiniately 0,1 A
indicate problems in the electrical installation (that means the power distribution system does
not comply with the TN-S rules).

B.6.2.5 Verification of cabling system
B.6.2.6 Cable selection verification
B.6.2.6.1 Common description

B.6.2.6.2 Specific requirements for CPs
Addition:

Verify that all cables are marked by the manufacturer for use within CP 3/2 networks, if not
then check with the planner.

B.6.2.6.3 Specific requirements for wireless installation
B.6.2.7 Connector verification

B.6.2.8 Connection verification

B.6.2.8.1 Common description

Not applicable.

B.6.2.8.2 Number of connections and connectors
B.6.2.8.3 Wire mapping

B.6.2:9 Terminator verification

B:6.2.10 Coding and labelling verification

B.6.2.11 Verification report

B.6.3 Installation acceptance test
B.6.3.1 General
B.6.3.2 Acceptance test of Ethernet-based cabling

Not applicable.
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B.6.3.3 Acceptance testing of non-Ethernet-based cabling
B.6.3.3.1 Copper cabling for non-Ethernet-based CPs
B.6.3.3.2 Optical fibre cabling for non-Ethernet-based CPs

Not applicable.

B.6.3.4 Specific requirements for wireless installation

Not applicable.
B.6.3.5 Acceptance test report
B.7 Installation administration

Subclause B.7.8 is not applicable.

B.8 Installation maintenance and installation troubleshooting

Subclause B.8.4 is not applicable.
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Annex C
(normative)

CP 3/3, CP 3/4, CP 3/5, CP 3/6 (PROFINET) specific installation profile

C.1 Installation profile scope

This annex specifies the installation profile for Communication Profiles CP 3/3, CP 3/4¢
CP 3/5, and CP 3/6 (PROFINET). The CP 3/3 is specified in IEC 61784-1 and CP 3/4, CP 3/5,
and CP 3/6 are specified in IEC 61784-2.

C.2 Normative references
Addition:

I[EC 60603-7-3:2010, Connectors for electronic equipment — Part 7-3:(Detail specification for
8-way, shielded, free and fixed connectors, for data transmission with/frequencies up to 100
MHz

IEC 60793-2-50:20082018, Optical fibres — Part 2-50: Product specifications — Sectional
specification for class B single—-mode fibres

IEC 61076-2-107:2009, Connectors for electronic{ equipment — Product requirements -
Part 2-107: Detail specification for circular hybrid connectors M12 with electrical and fibre-
optical contacts with screw-locking

IEC 61156-5:2009, Multicore and symmetfical pair/quad cables for digital communications —
Part 5: Symmetrical pair/quad cables with transmission characteristics up to 1 000 MHz —
Horizontal floor wiring — Sectional specification

IEC 61754-24-11, Fibre optic interconnecting devices and passive components — Fibre optic
connector interfaces — Part 24¢11: Type SC-RJ connectors with protective housings based on
IEC 61076-3-117

IEEE 802.3ah-2004, /EEE Standard for Information technology-- Local and metropolitan area
networks — Part 3: (€SMA/CD Access Method and Physical Layer Specifications Amendment:
Media Access Control Parameters, Physical Layers, and Management Parameters for
Subscriber Acecess Networks

C.3 Installation profile terms, definitions, and abbreviated terms

C.3.1 Terms and definitions

C.3.2 Abbreviated terms

Addition:

AO Automation outlet

MMF Multimode fibre

POF Plastic optical fibre

RAL Deutsches Institut fir Gutesicherung und Kennzeichnung e. V.
SMF Single mode fibre

TO Telecommunication outlet
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Cc.3.3 Conventions for installation profiles

Not applicable.

C.4 Installation planning

c4a1 General

Cc.4.11 Objective

C.4.1.2 Cabling in industrial premises
C.4.1.3 The planning process

Cc4.1.4 Specific requirements for CPs

Not applicable.

C.4.1.5 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.4.2 Planning requirements

c.4.21 Safety

C.4.2.2 Security

c.4.2.3 Environmental considerations and EMC
C.4.2.3.1 Description methodology

Modification:
Subclause A.4.2.3.1 applies for CP_3{3, CP 3/4 CP 3/5 and CP 3/6 respectively.

C.4.2.3.2 Use of the described environment to produce a bill of material

Addition:

Manufacturers mark their products allowable for CP 3/3, CP 3/4, CP 3/5 and CP 3/6 fieldbus
networks. Only these'products shall be used and be mentioned on the bill of material.

The planner(shall take into account the mating interface of devices to be connected to the
fieldbus network.

C.4.2.4 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

c.4.3 Network capabilities

C.4.31 Network topology
C.4.3.1.1 Common description
C.4.3.1.2 Basic physical topologies for passive networks

Not applicable.
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C.4.31.3
C.43.14

Not applicable.

C.4.3.1.5 Specific requirements for CPs
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Basic physical topologies for active networks

Combination of basic topologies
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Not applicable.

C.4.3.1.6

ISO/IEC 11801-3
C.4.3.2 Network characteristics
C.4.3.21 General
Addition

Specific requirements for generic cabling in accordance with

Table C.1 gives information for selecting suitable media for the network,

Table C.1 — General transmission media selection’information

Necessary with
inter building

channels

Not necessary

Balanced cables: Fibre optical Fibre optical
cables (POF/PCF): cables (glass):
Channel lengths: + + T+
<100 m POF»< 50 m MM:<2 000 m
RCF: <100 m SM:< 14 000 m
EMC immunity: + ++ ++
Equipotential bond - + +
influence: .
Correlatighs Independent Independent
Field assembly: ++ T+ -
Mating cycles: 2 + +
Network availability: | ++ ++ ++
Security aspegcts: + ++ ++
Cost: ++ ++ -
Mechanical stress: ++ ++ -
Inter building -- - T+
channels:
Lightning Short distance
protection
necessary
Lightning - 4+ ++
protection:

Not necessary

++  well suitable;
+ suitable;
- not suitable;

- should be avoided.

The following meaning applies to the symbols "+" and "-":
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C.4.3.2.2 Network characteristics for balanced cabling not based on Ethernet

Not applicable.

C.4.3.2.3 Network characteristics for balanced cabling based on Ethernet

Replacement:

Table C.2 provides values based on the template given in IEC 61918:2018, Table 2.

Table C.2 — Network characteristics for balanced cabling based
on Ethernet (ISO/IEC 8802-3)

Characteristic CP 3/3, CP 3/4,,CP 3/5
and CPR.3/6
Supported data rates (Mbit/s) 100
Supported channel length (m) ? 100
Number of connections in the channel (maximum) @ © 4
Patch cord length (m) @ 100 (AWG22)
(2 0,644 mm)
Channel class per ISO/IEC 61156 (minimum) P D
Cable category per ISO/IEC 61156 (minimum) © 5
Connecting HW category per ISO/IEC 11801-3 (minimum) 5
Cable types type A
type B
type C
NOTE See manufacturer's specification for restrictions in link length for cable types B and C.
8 See(C.4.4.3.2.
b For the purpose of this table, the chanhel definitions of ISO/IEC 11801-3 are applicable.
¢ For additional information see IEC 61156 series.

C.4.3.24 Network characteristics for optical fibre cabling

Replacement:
Table C.3 provides values based on the template given in IEC 61918:2018, Table 3.

Table C.3 — Network characteristics for optical fibre cabling

CP 3/3, CP 3/4, CP 3/5 and CP 3/6

Optical fibre type Description

Single mode silica Minimum length (m) 0
Maximum lenath2 (m) 14 000
7 \ 7
Maximum channel n.a. (see IEEE
insertion loss/optical power |802.3ah;

budget (dB)

10 km specified)

Connecting hardware See C.4.4.2.5
Multimode silica Modal bandwidth (MHz x km) | 600 at 1 300

at A (nm)

Minimum length (m) 0

Maximum length? (m) 2 000
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CP 3/3, CP 3/4, CP 3/5 and CP 3/6

Optical fibre type Description

Maximum channel 4,5
insertion loss/optical power
budget (dB)

Connecting hardware See C.4.4.25
PO todat-amdwidth- vtz +kmm—35=2t666

at A (nm)

Minimum length (m) 0

Maximum length? (m) 50

Maximum channel 11,5

insertion loss/optical power
budget (dB)

Connecting hardware See C.4.4.2.5
Hard clad silica Modal bandwidth (MHz x km) |70 at 650

at A (nm)

Minimum length (m) 0

Maximum length? (m) 100

Maximum channel 4

insertion loss/optical power
budget (dB)

Connecting hardware See C.4.4.25

8 This value is reduced by connections,/splices and bends in
accordance with Formula (1) in 4.4.34%/0f IEC 61918:2018.

C.4.3.2.5 Specific network characteristics

C.4.3.2.6 Specific requirements for,generic cabling in accordance with
ISO/IEC 11801-3

C4.4 Selection and use of cabling components
C.441 Cable selection

C4411 Common wdescription

C.4.41.2 Copper cables

C.4.41.21 Balanced cables for Ethernet based CPs

Replacement:

Table,'C.4, Table C.5, and Table C.6 show the characteristics of different cable types based
on-the template given in IEC 61918:2018, Table 4.



https://iecnorm.com/api/?name=b0ae17197503a43c969f3dc0c59deb58

IEC 61784-5-3:2018+AMD1:2024 CSV

© IEC 2024

- 87—

REDLINE VERSION

Table C.4 — Information relevant to copper cable: CP 3/3, CP 3/4, CP 3/5
and CP 3/6 type A fixed cables

Characteristics

CP 3/3, CP 3/4, CP 3/5 and CP 3/6
Type A cable

CP 3/3, CP 3/4, CP 3/5 and
CP 3/6 Type A cable

Nominal impedance of cable
(tolerance)

100 © + 15 Q (IEC 61156-5)

100 Q + 15 Q (IEC 61156-5)

Batanced or unbaranced Batanced Batanced
DCR of conductors <62 Q/km <62 Q/km
DCR of shield - -
Number of conductors 4 8

Shielding

S/IFTP, S/IFTQ, S/STP

S/IFTP, S/IFTQ, S/STP

Colour code for conductor

WH, BU/ YE, OG

T568A or T568B

Jacket colour requirements

GN (RAL 6018)

GN (RAL 6018)

Jacket material

No requirement

Application dependent

No requirement

Application dependent

Resistance to harsh
environment (e.g. UV, oil resist,
LSOH)

No requirement

Application dependent

No requirement

Application dependent

Agency ratings

No requirement

No requirement

Cable marking (at least)

Type A

Type A

Coupling attenuation

> 80 dB at 30 MHz to 100 MHz

> 80 dB at 30 MHz to 100 MHz

Installation type

Stationary, no movementafter
installation

Stationary, no movement after
installation

Outer cable diameter 55 mmto 8 mm 10 mm max.
Wire cross section AWG 22/1 (99,644 mm)/1 AWG 23/1(92 0,573 mm)/1
Wire diameter 1,5 mm £ Ox*mm 1,0 to 1,6 mm

Delay skew @

<20 n§/100 m

<20 ns/100 m

a8 Relevant only for CP 3/6 networks.
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Table C.5 — Information relevant to copper cable: CP 3/3, CP 3/4, CP 3/5
and CP 3/6 type B flexible cables

Characteristics

CP 3/3, CP 3/4, CP 3/5 and
CP 3/6 type B cable

(two pairs)

CP 3/3, CP 3/4, CP 3/5 and
CP-3/6 CP % 6 type B cable

(four pairs)

CP 3/3, CP 3/4, CP 3/5 and
CP 3/6 type R cable

(two pairs)

Nommimatmpedance of
cable (tolerance)

TUU L2 = 1O &2
(IEC 61156-5)

U L2 T 10 L2 (TECL 6 1T1T00-9)

TVU AT 1O W (TEVC OTTO0-9)

Balanced or unbalanced |Balanced Balanced Balanced
DCR of conductors < 6062 Q/km < 68062 Q/km <62 Q/km
DCR of shield - - -

Number of conductors 4 8 4

Shielding

S/FTP, S/IFTQ, S/ISTP

S/FTP, S/IFTQ, S/STP

S/FTP, S/IRIQ} S/STP

Colour code for
conductor

WH, BU/ YE, OG

T568A T568B

WH, BU4/ YE, OG

Jacket colour
requirements

GN (RAL 6018)

GN (RAL 6018)

GNYRAL 6018)

Jacket material

No requirement

Application dependent

No requirement

Application dependent

No requirement

Application dependent

Resistance to harsh
environment (e.g. UV, oil
resist, LSOH)

No requirement

Application dependent

No requirement

Application dependent

No requirement

Application dependent

Agency ratings

Application dependent

Application dependent

Application dependent

Cable marking (at least)

Type B

Type®B

Type R

Coupling attenuation

> 80 dB at 30 MHz to
100 MHz

>80 dB at 30 MHz to
100 MHz

> 80 dB at 30 MHz to 100 MHz

Installation type

Flexible, occasionally
movement or vibration

Flexible, occasionally
movement or vibration

Flexible, movement or vibration

Outer cable diameter

5,5 mm to 8 mm

10 mm max.

5,5 mm to 8 mm

Wire cross section

AWG 22/7(2 0:844 mm) >
0,318 mm?2

AWG 23/7-(@-0.573 mm) =
0,254 mm?

AWG 22/7 2 0,318 mm?

Wire diameter

45 1,4,mm + 0:4 0,2 mm

1,0 to 1,6 mm

1,4 mm £ 0,2 mm

Delay skew @

< 20lns/100 m

<20 ns/100 m

<20 ns/100 m

2 Relevant only for CP 376\hetworks.
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Table C.6 — Information relevant to copper cable: CP 3/3, CP 3/4, CP 3/5
and CP 3/6 type C special cables

Characteristics

CP 3/3, CP 3/4, CP 3/5 and CP 3/6
Type C cable

CP 3/3, CP 3/4, CP 3/5 and
CP 3/6 Type C cable

Nominal impedance of cable
(tolerance)

100 © + 15 Q (IEC 61156-5)

100 Q + 15 Q (IEC 61156-5)

Batanced or unbaranced Batanced Batanced
DCR of conductors <62 Q/km <62 Q/km
DCR of shield - -
Number of conductors 4 8

Shielding

S/FTP, S/IFTQ, S/ISTP

S/FTP, SIFTQ, S/ISTP

Colour code for conductor

WH, BU/ YE, OG

T568A or T568B

Jacket colour requirements

Application dependent

Application dependent

Jacket material

No requirement

Application dependent

No requirement

Applicatiamdependent

Resistance to harsh environment
(e.g. UV, oil resist, LSOH)

No requirement

Application dependent

No reguirement

Application dependent

Agency ratings

Application dependent

Application dependent

Cable marking (at least)

Type C

Type C

Coupling attenuation

> 80 dB at 30 MHz to 100 MHz

> 80 dB at 30 MHz to 100 MHz

Installation type

Special applications (e.g.
permanent movement’as in drag
chains or festoon systems)

Special applications (e.g.
permanent movement as in drag
chains or festoon systems)

Outer cable diameter

Application dependent

Application dependent

Wire cross section

AWG 22/x(x:'e.g. 7/ 19)
(9 0,644, mm)

AWG 24/x (x: e.g. 7/19)
(9 0,511 mm)

Wire diameter

Application dependent

Application dependent

Delay skew @

<320 ns/100 m

<20 ns/100 m

2 Relevant only for CP 3/6 networks.
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and CP 3/6 of cabinet cord sets

Characteristics

CP 3/3, CP 3/4, CP 3/5 and CP 3/6
Cabinet cord sets

Nominal impedance of cable
(tolerance)

100 @ + 15 Q (IEC 61156-5)
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Table C.7 — Information relevant to copper cable: CP 3/3, CP 3/4, CP 3/5

Batanced or unbaranced Batanced
DCR of conductors <62 Q/km
DCR of shield -

Number of conductors 4/8

Shielding

S/FTP, SIFTQ, S/STP

Colour code for conductor

TIA 568A / TIA 568B

Jacket colour requirements

GN (RAL 6018)

Jacket material

No requirement

Application dependent

Resistance to harsh environment
(e.g. UV, oil resist, LSOH)

No requirement

Application dependent

Agency ratings

No requirement

Cable marking (at least)

Cabinet cord_set 2 pair

Cabinet cord set 4 pair

Coupling attenuation

> 80 dB<at 30 MHz to 100 MHz

Outer cable diameter n. a.

Wire cross section 2-pair: AWG 22 - 24
4-pair: 22 — 26

Wire diameter n.a.

Delay skew <20 ns
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Addition:
Table C.8 — Requirement data cable inside and outside cabinet:
CP 3/3, CP 3/4, CP 3/5 and CP 3/6 type B flexible cables
Data Cabling
Application Inside switching cabinet environment
Cabling type 2 pair P) 4 pair ©
Connector type 8 way connector compatible 2) with 8 way connector compatible @) with
IEC 60603-7-series, at least compatible IEC 60603-7-series, at least€ompatible
with 60603-7-3:2010 with 60603-7-3;2010
Mandatory Number of Contacts
Data 4 8
Power --- ---
Rated Voltage © Data 57 VDC
Current (min.) Data 600 mA per contact @70.°C
Outer Cable Diameter 5,5 mm to 8,0 mm 5,5 mm to 9,0 mm
Wire Cross Section Data AWG 22 AWG 22 to 24
Wire Diameter Data 1,4 mmto 1,6 mm 1,0 mm to 1,6 mm
Wire Construction Sélid / Stranded ¢
ISO/IEC 11801:2017
Category
Category 5 at least Category 5
Shielding mandatory
Cable Strain Relief IEC 61984
Mating Cycles Min. 50 (IEC 61984)
Protection Class
Pollution Degree
Shock see Table 6-1 "Inside enclosure"
Vibration
Operating Temperature Range

applications has te be mating compatible with the RJ45 Plug, in accordance with IEC 60603-7.
b) 2 pair or 1 quad
¢ 4 pair or 2 quad
9 If cables other than AWG 22/7 are used, the conformance to the IDC of the connector is mandatory.

¢ Asdefined by IEC 61984:2008, 3.22.

a) RJ45 pinning compatibility applies only to the pins themselves. For full plug-in compatibility, the shape of the casin
of industrial connectors shall also be taken into account. The specified RJ45 receptacle (Jack) for "Outside
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Addition:

Table C.9 — Requirement to copper cable inside and outside cabinet:
CP 3/3, CP 3/4, CP 3/5 and CP 3/6 type B flexible cables

Inside enclosure Outside enclosure 2
Mochanical
Shock/bump a) IEC 60512-6-3, test 6¢ IEC 60512-6-3, test 6¢
Peak acceleration 20g/ 11 ms 50g/11 ms
3 per axis in both 3 per axis in both
directions directions
Vibration IEC 60512-6-4, test 6d IEC 60512-6-4, test 6d
10-500 Hz 0.35 mm or 5g 0.35 mm or 5g
Ingress
IP Protection class IP20 IP65 and P67
Climatic
Ambient temperature 0 °Cto +70 °C -20 °C to +70 °C
Electromagnetic

Transfer Impedance See components'selection
Bump: the repetitive nature of the shock experienced by the channel shall be taken into
account.
An additional heating by POE has to be.considered by the user.
a) Used connectors of outside epyifonment:

e Variant 14 (IEC 61076x3-117)

e Variant 4(IEC 61076-3-106 with RJ45 Connector as defined in IEC 60603-7)

e Variant 5 (IEC 64076-3-106 with RJ45 Connector as defined in IEC 60603-7)

e M12 D-coded(IEC 61076-2-101 Edition 2)

e M12-X<coded( IEC 61076-2-109)

C.4.41.2.2 Copper cables for non-Ethernet-based CPs

Not applicable.

C.4:41.3 Cables for wireless installation

C4.41.4 Optical fibre cables

Replacement:

Table C.10 provides values based on the template given in IEC 61918:2018, Table 6.
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Table C.10 — Information relevant to optical fibre cables

Characteristics 9..10/125 pm 50/125 pm 62,5/125 pm 980/1 000 um 200/230 pm
single mode multimode multimode step index step index
CP 3/3, CP 3/4, silica silica silica POF hard clad
CP 3/5 and CP 3/6 .
silica
Standard IEC 60793-2 IEC 60793-2 IEC 60793-2 IEC 60793-2 IEC 60793-2
AttUlant;Ull 'JUI Il\III \/GSC IIIII\’ - ‘lcc dB - ‘lc dB
Attenuation per km (820 nm) - - - - -
Attenuation per km (1 310 nm) | <0,5dB <1,5dB <1,5dB - -
Number of optical fibres 2 2 2 2 2
Connector type SC-RJ, SC-RJ, SC-RJ, SC-RJ, SC-RJ,
(duplex or simplex) SC Duplex, SC Duplex, SC Duplex, BFOC & BFOC 2
BFOC @ BFOC 2 BFOC 2 LC
LC
Jacket colour requirements ? Green Green Green Green Green
(RAL 6018) (RAL 6018) (RAL 6018) (RAL®018) (RAL 6018)
Jacket material No requirement. Application dependent
Resistance to harsh No requirement. Application dependent
environment (e.g. UV, oil
resist, LSOH)

a

b

No requirements for Type C cables.

BFOC connector recommended only for connection to existing networks.

Addition:

Table C.11 shows requirements for plastic ‘and hard clad silica optical fibre cables.

Table C.11 — Requirements for plastic and hard clad silica optical fibre cables

Cable type

Rlastic optical fibre and hard clad silica optical fibre cables

Design

Communitcation cable

Communication cable

Cable installation type

Stationary, flexible,

depending on cable construction

Highly flexible, permanently movement
or vibration or torsion (special
applications)

System concept

Minimum cable marking
requirements

Type B + fibre type

(i.e.: Type B 2P980/1000
Type B 2K200/230)

Type C + fibre type

(i.e.: Type C 2P980/1000
Type C 2K200/230)

Outercable diameter

(cables for use with IP20
conhnections)

No requirements

No requirements

Outer cable diameter <9,5mm <9,5mm

(uab:co fUI uotT vv;th

IP65/67 connectors in

cable assemblies)

Diameter coating POF: 2,2 mm POF: 2,2 mm
PCF: 0,5 mm PCF: 0,5 mm

Diameter subcable POF: na POF: na
PCF: 2,2 mm PCF: 2,2 mm

Colour (outer sheath)

Green RAL 6018

Depending on the application

Colours (subcable)

OG + BK
OG with arrow (pointing direction of data
stream)

OG + BK
OG with arrow (pointing direction of data
stream)
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Cable type Plastic optical fibre and hard clad silica optical fibre cables
Number of fibres 2 2
Ambient conditions
Minimum tensile strength |POF: 100 N Depending on the application
(cable, long term) PCF: 400 N

Bending radius

static long term

> 15 times cable diameter

Depending on the application
see manufacturer's data sheet

Pollution degree
shock
vibration

operating temperature
range

See Table A.1 — Excerpt of MICE
Definition — "Outside enclosure"

Depending on the application

Transmission performance requirements

at 650 nm; launch NA =
0,5

Relevant standard IEC 60793-2 IEC 60793-2
Type . POF: Ada
I£C 80799-2) PCF: A3
Core/cladding diameter POF: 980/1 000 um
PCF: 200/230 um
Nominal wavelength 650 nm 650 nm
Bandwidth POF: > 35 MHz
MHz referred to 100 m PCE: > 70 MHz

Maximum attenuation
at 650 nm; FWHM < 4 nm

POF: 160 dB/km
PCF: 10 dB/km

POF: see manufacturer's data sheet

PCF: 10 dB/km

Numerical aperture

POF: 0,50 + 0,03
PCF: 0,37 + 0,04

Delay skew 2

< 20 ns/10Qim

a8 Relevant only for CP 3/6 networks:

Table C.12 shows requirements for multimode optical fibre cables.
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Table C.12 — Requirements for glass multimode optical fibre cables

Cable type

Glass multimode optical fibre cables

Design

Data cable

Data cable

Cable installation type

Stationary, flexible,

depending on cable construction

Highly flexible, permanently movement or
vibration or torsion (special applications)

System concept

Minimum cable marking
requirements

PROFINET Type B + fibre type
(i.e.: PROFINET Type B 2G50/125

PROFINET Type B
2G62,5/125)

PROFINET Type C + fibre type
(i.e.: PROFINET Type C 2G50/125
PROFINET Type C 2G62,5/125)

Outer cable diameter

(cables for use with 1IP20
connections)

No requirements

No requirements

Outer cable diameter <9,5mm <9,5mm

(cables for use with PROFINET

IP65/67 connectors in cable

assemblies)

Diameter secondary coating 1,4 mm 1,4 mm

Diameter subcable 2,9 mm 2,9 mm

Colour (outer sheath) Green RAL 6018 Depending on the application
Colours (subcable) OG + BK OG + BK

OG with arrow (pointing direction of
data stream)

OG with arrow (pointing direction of data
stream)

Number of fibres 2 2
Ambient conditions
Minimum tensile strength 600 N Depending on the application

Bending radius

static long term

> 15 times cable diameter

Depending on the application

Pollution degree
Shock
Vibration

Operating temperature rahge

Seé/Table A.1 — Excerpt of MICE
DPefinition — "Outside enclosure”

Depending on the application

Transmission performance requirements

Relevant standard

Type accordihgjto
IEC 60793%2-10

IEC 60793-2-10

AtaAtb A1-OM1, A1-OM2, A1-OM3, A1-OM4, A1-OM5

Core/cladding diameter 50/125 pm
62,5/125 pm
Nominal wavelength 1300 nm

Bamdwidth
MHz referred to 1 km

=500

Maximum attenuation

1,5 dB/km 2 at 1 300 nm

Delay skew

<20 ns/2 000 m

2 Measured according to IEC 60793-1-40 and IEC 60793-1-41.

b

Relevant only for CP 3/6 networks.

CP 3/3, CP 3/4, CP 3/5, CP 3/6 transmission performance requirements are supported by
OM1, OM2 and OM3 fibre types as specified in ISO/IEC 11801.
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Table C.13 shows requirements for glass singlemode optical fibre cables.

Table C.13 — Requirements for glass singlemode optical fibre cables

Cable type

Glass singlemode optical fibre cables

Design

Data cable

Data cable

Cabte-mstattatiomtype

Statiomary;frexibte

depending on cable construction

Highty frexibte; permmamerntty
movement or vibration or torsion
(special applications)

System concept:

Minimum cable marking requirements

PROFINET Type B + fibre type
(i.e.: PROFINET Type B 2E9/125)

PROFINET Type C + fibreitype
(i.e.: PROFINET Type € 2E9/125)

Outer cable diameter

(cables for use with IP20 connections)

No requirements

No requirements

Outer cable diameter <9,5mm < 9,5 mm

(cables for use with PROFINET IP65/67

connectors in cable assemblies)

Diameter secondary coating 1,4 mm 17,4 mm

Diameter subcable 2,9 mm 2,9 mm

Colour (outer sheath) GN RAL 6018 depending on the application
Colours (subcable) OG + BK OG + BK

OG with arrow (pointing/direction of
data stream)

OG with arrow (pointing direction
of data stream)

Number of fibres 2 2
Ambient conditions:
Minimum tensile strength 600 N Depending on the application

(cable, long term)

Bending radius

static long term

> 15 times cable diameter

Depending on the application

Pollution degree
shock
vibration

operating temperature_range

See Table A.1 — Excerpt of MICE
Definition — "Outside enclosure”

Depending on the application

Transmission performance requirements:

Relevant standatd

IEC 60793-2-50

Type accordingto IEC 60793-2 B4 B-652.B
Cladding\diameter 125 ym £ 2 ym
Nominal wavelength 1310 nm
Maximum attenuation (at 1 310 nm) 0,5 dB/km b
Cut-off wavelength <1260 nm?@

Delay skew ©

<20 ns/14 000 m

2 According to IEC 60793-1-44.
b According to IEC 60793-1-40.

¢ Relevant only for CP 3/6 networks.
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Table C.14 — Requirements of industrial FO-cord sets

Cable type

Glass singlemode optical
fibre cables

Comment Only harnessed cord sets are
aclinead

Application Inside enclosure

Cable colour (outer sheath) RAL 6018

Cabinet cord set marking 2 pair PROFINET FO Cabinet Cord
Set

PROFINET Component X

Cable diameter, nominal

2.8 mm 0,1 mm

Diameter secondary coating

0,9 mm/ 1,4 mm

Cable type

Duplex-Cable

Connector

SCRJ (IEC 61754:24-11)
SC-Duplex (IEC 60874-14-x)
LC (IEC 61754-20)

Cable performance MM 082

Cable performance SM 0S2

Insertion Loss SM, max. 074 dB

Insertion Loss MM, max. 0,7 dB

Temperature ( Transport & storage) -25 to +70 °C
Temperature (Installation) 10°C... 70 °C
Temperature (in operation) -20 to +70 °C

Crush 500 N/ 1 min

Impact 20 times (impact energy=

0,74 J, radius = 25 mm)

Tensile performance

200 N/ 5 min

Bending.radius

radius = 30 mm (6 coils, 3

cycles)

Repeated bending 5 000 cycles with radius =
60 mm

Torsion 10 times (+360°, length =
1 000 mm, force = 20 N)

Kink 5 x the cable diameter
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Table C.15 — Standard of test of industrial FO-cord sets
Test-Title Standards
Cable performance SM ISO/IEC 11801:2002
Cable performance MM ISO/IEC 11801:2002
Insertion Loss SM IEC 61300-3-4, Method B
Insertion Loss MM IEC 61300-3-4, Method C
Temperature ( Transport & storage) IEC 60794-2-50, Method F12
Temperature (in operation) IEC 60794-2-50, Method F12
Crush IEC 60794-1-2, Method E3
Impact IEC 60794-1-2, Method E4
Tensile performance IEC 60794-1-2, Method E1
Bending radius IEC 60794-1-2, Method"EN 1A.
Repeated bending IEC 60794-1-2, Method E6
Torsion IEC 60794-1-2, Method E7
Kink IEC 60794-1-2, Method E10
Sheath pull-off force IEC 60794-2-50, Method E21
C.4.41.5 Special purpose balanced and optical fibre cables
C.4.41.6 Specific requirements for CPs
Addition:

Table C.16 is the specification for hybfid cables consisting of balanced data cables and
copper wires for power supply (application type B).

Table C.16 — Information relevant to hybrid cables (application type B)

Cable type

Application type B

Design

Hybrid cable

Cable installation type

Flexible, occasionally movement or vibration

System concept

Number of conductors:
Data

Power

Wire’cross section:
Data

Power

AWG 22/7 (@ 0,644 mm)

1.5 mm?

Agency ratings

Application dependent

Cable marking

PROFINET hybrid Type B

(at least)

Outer cable diameter (mm) 8,0...12,0
Core diameter (mm)

Data 1,5+0,1
Power 2,4+0,2

Colour (outer sheath)

GN (RAL 6018)
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Cable type

Application type B

Core identification (colours)
Star quad or 2 pairs WH, BU/ YE, OG
Power Numbers 1, 2, 3, 4

Cable design Star quad or 2 pairs

+ 4 power wires

Shielding of data cable S/FTP, S/FTQ, S/STP

Transmission performance requirements (data wires)

Relevant standard ISO/IEC 11801, IEC 61156 series

(minimum Category 5)

DCR of shield -

DCR of data conductors <60 Q/km

Nominal impedance of data wire |100 Q + 15 Q (IEC 61156-5)

Data balanced of unbalanced Balanced

Coupling attenuation > 80 dB at 30 MHz to 100 MHz

<20 ns/100 m

Delay skew @

2 Relevant only for CP 3/6 networks.

Table C.17 gives normative specification for hybrid cablés consisting of balanced data cables

and copper wires for power supply (application type C).

Table C.17 — Information relevant-toe hybrid cables (application type C)

Cable type

Application type C

Design

Hybrid cable

Cable installation type

Highlyflexible, permanently movement or vibration or torsion (special
applications)

System concept

Number of conductors:
Data

Power

Wire cross section:
Data

Power

AWG 22/19 (@ 0,644 mm) or similar

1,5 mm?

Agencyiratings

Application dependent

Cdble*marking

(at least)

PROFINET hybrid Type C

Outer cable diameter (mm)

8,0...12,0

Core diameter (mm)
Data

Power

Application dependent
Application dependent

Colour (outer sheath)

Application dependent

Core identification (colours)
Star quad or 2 pairs

Power

WH, BU / YE, OG
Numbers 1, 2, 3, 4

Cable design

Star quad or 2 pairs
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Cable type Application type C
+ 4 power wires
Shielding of data cable S/FTP, S/IFTQ, S/STP
Transmission performance requirements (data wires)
Relevant standard ISO/IEC 11801, IEC 61156 series

(minimum Category 5)

DCR of shield -

DCR of data conductors <62 Q/km

Nominal impedance of data wire |100 Q + 15 Q (IEC 61156-5)

Data balanced of unbalanced Balanced
Coupling attenuation > 80 dB at 30 MHz to 100 MHz
Delay skew @ <20 ns/100 m

2 Relevant only for CP 3/6 networks.

C.4.41.7 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.4.4.2 Connecting hardware selection
C.4.4.2.1 Common description

Modification:
Applies with consideration of C.4.2.3.1.

C.4.4.2.2 Connecting hardware for:balanced cabling CPs based on Ethernet

Replacement:

For CP 3/3, CP 3/4, CP 3/5 and-CP 3/6 (PROFINET) one of the following connectors shall be
used at the AO:

) Connector RJ45 as.defined in IEC 60603-7.

) Connector variant.5"as defined in IEC 61076-3-106.

) Connector variant 14 as defined in IEC 61076-3-117.
)
)

o O T O

Connector~M12 D-coding as defined in IEC 61076-2-101.
Connector M12 X-coding as defined in IEC 61076-2-109.

f) Conhector M8-4 D-coding as defined in IEC 61076-2-114.

g) ~Connector Rectangular 8-way as defined in IEC 61076-3-122.
h) " Connector Rectangular 10-way as defined in IEC 61076-3-124.

O £ dlo : 4 \ \ PURY Wl 4lo. 4 bl A Il H 4
UTIT Ul HIcotT validliito dj, U, L), Uj) oriall UT UIT CUTITITULUT al Uuic AU, TTCulatllty uic

ISO/IEC 11801-3.

Table C.18 provides values given in IEC 61918:2018, Table 7.
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Table C.18 — Connectors for balanced cabling CPs based on Ethernet

IEC 60603-7-series® | IEC 61076-3-106" IEC 61 [ IEC 61076- | IEC 61076- IEC/PAS |IEC 6107 | IEC 6107
076-%-1 2-101 2-109 61076-2-114 | 6-3-122 6-3-124
17
shielded Un- Var. | Var. | Var. | Var. 14 | M12-4 with | M12-8 with | M8-4 with Rectan- | Rectan-
shielded 1 5 6 D-coding X-coding D-coding gular gular
8-way 10-way
CP313—TEC600 NoO No [ Yes | NO YES YES YTS yes NELS VEL]
CP 3/4, 03-7-3
CP 3/5,
CP 3/6
(PROFIN
ET)
2  For the IEC 60603-7-series, the connector selection is based on the desired channel performance.
b Housings to protect connectors.
C.4.4.2.3 Connecting hardware for copper cabling CPs not based on Ethernet
Table C.19 — Connectors for balanced cabling CPs not based on Ethernet
IEC 61076-2-111
M42-n with
L-coding
Power supply for network devices Yes
NOTE There are many applications usipng\these connectors that are not
compatible and when mixed may cause damage to the applications.
Addition:
Table C.20 — Connectors.for balanced cabling CPs based on Ethernet
IEC 6080 IEC_64076-2-101 IEC 61169-8 | ANSI/(NFPA) Others
7-2 T3.5.29 R1-
or 2007
IEC 6080
7-3
M12-5 M12-5 |(M12-n Coaxial M18 |(7/8-16 Open [Terminal | Others
with with with (BNC) UN-2B | style Block
A- B- X- THD
coding |coding |coding
CP 3/3, no No No Yes No No No No No No
CP 3/4,
CP 3/5,
CP 3/6
(PROFINET)

NOTE For M12-5 connectors, there are many applications using these connectors that are not compatible and when
fnixed may cause damage to the applications.

C.4424
C.4425

Replacement:

Connecting hardware for wireless installation

Connecting hardware for optical fibre cabling

Table C.21 provides values given in IEC 61918:2018, Table 9.
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Table C.21 — Optical fibre connecting hardware
IEC 61754-2 IEC 61754-4 IEC 61754-24 | IEC 6175 IEC IEC/PAS
4-20 61754-24-11 61076-2-107
BFOC/2,5 SC SC-RJ LC Pushpull M12 hybrid
CP 3/3, (Yes)? (Yes)? Yes Yes for protection for protection
CP 3/4, classes IP65/IP67 classes
GR-316; HREEHREF
CP 3/6
NOTE The IEC 61754 series defines the optical fibre connector mechanical interfaces; performance

specifications for optical fibre connectors terminated to specific fibre types are standardised in the IEC 61753

series.

a

BFOC and SC connectors recommended only for connection to existing networks.

Replacement:

Table C.22 provides values based on the template given in IEC 61918:2018, Table 10.

Table C.22 — Relationship between FOC and fibre types (CP 3/3;"CP 3/4, CP 3/5, CP3/6)

FOC Fibre type
9..10/125 50/125 um 62,5/125 um 980/1 000 pm 200/230 um Others
um single multimode multimode step index step index
mode silica silica POF hard clad
silica silica
BFOC/2,5 Yes? Yes @ Yes @ Yes @ Yes @ No
SC Yes @ Yes @ Yes\2 Yes @ Yes @ No
SC-RJ Yes Yes Yes Yes Yes No
LC No No No No No No
F-SMA No No No No No No
8 BFOC and SC connectors recommeénded only for connection to existing networks.

C.44.2.6

Specific requirements for CPs

Not applicable.

C.4.4.2.7

Addition;

Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

Coencerning CP 3/3 and CP 3/4 (see conformance class A, IEC 61784-2) shielded cabling
according to ISO/IEC 11801-3 is allowed.

C.4.43 Connections within a channel/permanent link
C.4.4.3.1 Common description
Addition:

The traditional definition of the channels excludes the end connections (connections to the
application). A connection including these end connections is defined as a so-called End-to-
end link, as shown in Figure C.1.
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End-to-end link

’
Channel
|k 4

Figure C.1 — Definition of End-to-end link

The use of End-to-end links without interconnections is common practice in industrial
applications.

End-to-end links without interconnections are used in order to

e reduce cabling costs;
e increase channel availability (as connections are potential points of faildse);

e reduce channel attenuation.
C.4.4.3.2 Balanced cabling connections and splices for CPs based on Ethernet

Subclause 4.4.3.2.1 has addition:

Balanced cable links shall only comprise componentsthat comply with C.4.4.1.2.1 and
C.4.4.2.2.

Figure C.2 and Figure C.3 are applicable to, balanced cabling of machines and/or in the
production area.

Figure C.2 shows an End-to-end link without interconnections of 100 m length with connectors
installed directly at both ends of the cable (100 m patch cord).

End-to-end link

A
y

100 m channel

TE/

—

_

—

|

Figure C.2 — End-to-end link without interconnections

Figure-€:3 shows an assembled End-to-end link of 100 m length, containing an intermediate
plug-eénnection established with a bulkhead.

< End-to-end link >
100 m channel
TE/ P | e/
PMD [ T | PMD

g __ERS___EIl

IEC

Figure C.3 — Assembled End-to-end link

C.4.4.33 Copper cabling connections and splices for CPs not based on Ethernet

Not applicable.
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C.4.4.3.4 Optical fibre cabling connections and splices for CPs based on Ethernet
C.44.3.4.1 Common description

Addition:

Optical fibre channels shall comprise only components that comply with C.4.4.1.4 and
Cc4424

Figure C.4 and Figure C.5 are applicable to fibre optic cabling of machines and/or in the
production area.

Figure C.4 shows a connectionless optical fibre End-to-end link with connectors/installed
directly at both ends of the cable (length according to power budget of-the optical
transceivers).

End-to-end link

< >
N\
TE/ L Channel length N b TE/
PMD [ ' PMD
Rx €¢= €= Tx
TX = == Rx

IEC
Figure C.4 — Connectionless_ optical fibre link

Figure C.5 shows an assembled optical fibre- End-to-end link, containing intermediate plug
connections and a splice connection.

End-to-end link

le

Channel length

le »
Plug Splice
TE/ _connection Bnectiog TE/
PMD ) N g PMD
T
Rx <= (EES, —=4=]= . <= Tx
Tx —Cﬁﬂ—‘ = T —> RX

IEC
Figure C.5 — Assembled optical fibre link

Assembled links may contain mated connecting hardware and splices (permanent or re-
useable).

Advantages of assembled links are the following:

e Higher flexibility to establish changes in plant cabling.
e Easy installation of short cable segments.
e Easy installation by using factory mounted cable assemblies.

e Integration of special cable types for special application or environment conditions (for
example festoon cable, trailing cable, underground cable, multi fibre cable, etc.) in an
optical fibre link.

e Easy preventive exchange of highly stressed cable segments.
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In order to accommodate increased quantities of mated connections and splices used within a
link or use of special optical fibre types with higher attenuation, the total length of the link may
have to be reduced to accommodate the additional attenuation.

The attenuation of a link shall be measured according to ISO/IEC 14763-3.

All optical fibres used in an assembled cabling link shall have the same specification.

The combination of optical fibre and optical interface shall be of the same type to operatée
correctly, for example multimode/singlemode.

Optical fibre cables should meet the transmission performance requirements as specified in
Table C.11, Table C.12, and Table C.13. This provides a simple engineering without having to
carry out a special calculation of the transmission channel length.

Table C.23 shows typical parameters of fibre channels common for industrialapplications.

Table C.23 — Typical fibre channels common for industrialyapplications.

Number of Maximum permitted channel length

fibre cabling example additional POF RCF MMF SMF
connections

TE/ éﬁ TE/ 0 50 m 100 m 2000 m 14 000 m
PMD PMD

o [(E—EE—E T 1 435m 100 m 2000 m 14 000 m

2 37m 100 m 2000 m 14 000 m

TE/ TE = Terminal Equipment
PMD|  PMD = PROFINET Machine Distributor
% Fibre connector

% coupled connectors

- =

C.4.4.3.4.2 Optical fibre splices
C.4.4.3.4.3 Optical fibre bulkhead connections

C.4.4,3:44 Optical fibre J-J adaptors (optical fibre couplers)

C.4.4.3.5 Optical fibre cabling connections and splices for CPs not based on
Ethernet
lat annlicahln
Netapplicable-
C.4.4.3.6 Specific requirements for generic cabling in accordance with

ISO/IEC 11801-3
C.4.4.4 Terminators

Not applicable.
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C.445 Device location and connection
C.4.4.6 Coding and labelling
C.4.4.6.1 Common description

C.4.4.6.2 Additional requirements for CPs

C.4.4.0.9 Specific requirements for CPsS

Addition:

The preferred jacket colour for CP 3/3, CP 3/4, CP 3/5 and CP 3/6 fieldbus networks, of all
cables whether balanced or optical fibre is green (RAL 6018) to easily identify this fieldbus.

One fibre within optical fibre cables for CP 3/3, CP 3/4, CP 3/5 and CP 3/6 fieldbus networks
shall be marked with an arrow to ensure proper data flow from transmit to feceive port of a
fibre optic link.

C.4.4.6.4 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

c.4.4.7 Earthing and bonding of equipment and devices\and shielded cabling
C.4.4.71 Common description

Addition:

Subclause A.4.4.7.1 applies.

C.4.4.7.2 Bonding and earthing of enclosures and pathways
C.4.47.21 Equalization and earthing conductor sizing and length
C.4.4.7.2.2 Bonding straps andsizing

C.4.47.23 Surface preparation and methods

C.4.4.7.24 Bonding and earthing

C.4.4.73 Earthing methods

C.4.4.7.31 Mesh, equipotential

Addition:

With CR.3/3, CP 3/4, CP 3/5 and CP 3/6 networks an equipotential mesh earthing system
shall.bge-used.

Ci4.4.7.3.2 Star

Aol of if
AUUILIorTI.

The star/multi-star earthing system should not be used for CP 3/3, CP 3/4, CP 3/5 and CP 3/6
fieldbus networks.
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C.4.4.7.3.3 Earthing of equipment (devices)
C.4.4.7.3.4 Copper bus bars
C.4.4.7.4 Shield earthing

C.4.4.7.4.1 Non-earthing or parallel RC

Not applicable.

C.4.4.7.4.2 Direct

Subclause A.4.4.7.4.2 applies.

C.4.4.7.4.3 Derivatives of direct and parallel RC
C.4.4.7.5 Specific requirements for CPs
Not applicable.

C.4.4.7.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.4.4.8 Storage and transportation of cables
C.4.4.8.1 Common description
C.4.4.8.2 Specific requirements for CPs

Not applicable.

C.4.4.8.3 Specific requirements for.generic cabling in accordance with
ISO/IEC 11801-3

C.4.49 Routing of cables

C.4.49.1 Common description

C.4.49.2 Cable routing of assemblies

C.4.49.3 Detailed requirements for cable routing inside enclosures
C.4.494 Cable routing inside buildings

C.4.495 Cable routing outside and between buildings

Subclause A.4.4.9.5 applies.

C.4.4/9.6 Installing redundant communication cables

C.4.4.10 Separation of circuits

Addition:

This subclause applies in principle. That means CP 3/3, CP 3/4, CP 3/5 and CP 3/6 fieldbus
networks work properly while ensuring the distances of the Table 17 provided in IEC
61918:2018.

When using the specially shielded type A, B or C cables for CP 3/3, CP 3/4, CP 3/5 and
CP 3/6 fieldbus networks the distances and conditions as given in segregation classification d
of EN 50174-2 apply.



https://iecnorm.com/api/?name=b0ae17197503a43c969f3dc0c59deb58

REDLINE VERSION - 108 — IEC 61784-5-3:2018+AMD1:2024 CSV
© IEC 2024

C.4.4.11 Mechanical protection of cabling components
C.4.4.111 Common description
C.4.4.11.2 Specific requirements for CPs

Not applicable.

C.4.411.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.4.4.12 Installation in special areas
C.4.4121 Common description
C.4.4.12.2 Specific requirements for CPs

Not applicable.

C.4.4123 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.4.5 Cabling planning documentation

C.4.51 Common description

C.4.5.2 Cabling planning documentation for CPs
C.4.53 Network certification documentation

C.4.54 Cabling planning documentation for generic cabling in accordance with
ISO/IEC 11801-3

C.4.6 Verification of cabling planning specification
C.5 Installation implementation

C.5.1 General requirements

C.5.11 Common description

C.5.1.2 Installation of CPs

C.5.1.3 Installation of generic cabling in industrial premises
C.5.2 Cable installation

C.5.21 General requirements for all cabling types

Subclause C.5.2.1.2 has replacement:

kbl 24 1l ] [N ol $lo 4 lot H H IFO o404 Q0.-9N40 T L1 40
aulC U.25% PTUVIUTO vdAdiuTo UdoTU UITT LT 1TTHPIatc HIVCII nmri-vw Uvilrogl1o.2v i1y, Tauvlit T1T0.
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Table C.24 — Parameters for balanced cables

Characteristics Value
Minimum bending radius, single bending (mm) 20to 802
Bending radius, multiple bending (mm) 50 to 100
Mechanical | Pull forces (N) <150 @
force Permanent tensile forces (N) <502
Maximum lateral forces (N/cm) @ 50
Temperature range during installation (°C) -20to +70 @
2 Depending on cable type; see manufacturer's data sheet.

Table C.25 provides values based on the template given in IEC 61918:2018, Table 19.

Table C.25 — Parameters for silica optical fibre cables

Characteristics Value
Minimum bending radius, single bending (mm) 50 to 200
Bending radius, multiple bending (mm) 30 to 200 2
Mechanical Pull forces (N) 500 to 800 @
force Permanent tensile forces (N) 500 to 800 @
Maximum lateral forces (N/cm) 300 to 500
Temperature range during installation (°C) -5to +50 2
a8 Depending on cable type; see manufacturer's data sheet.

Table C.26 provides values based onthe template given in IEC 61918:2018, Table 20.

Table C.26 = Parameters for POF optical fibre cables

Characteristics Value
Minimum bending radius, single bending (mm) 30 to 100 ®
Bending radius, multiple bending (mm) 50 to 150 2
Mechanical | Pull forces (N) 50 to 100 ®
force Permanent tensile forces (N) not allowed
Maximum lateral forces (N/cm) 35 to 100
Temperature range during installation (°C) Oto502@
2 Depending on cable type; see manufacturer's data sheet.

1ol Il I ol 4l 4 [ H H e o
MITUVIUTS VAIUTS UasTU UTT UTT ITTTTPTIatlc yivellt T 1w U



https://iecnorm.com/api/?name=b0ae17197503a43c969f3dc0c59deb58

REDLINE VERSION - 110 - IEC 61784-5-3:2018+AMD1:2024 CSV

© IEC 2024
Table C.27 — Parameters for hard clad silica optical fibre cables
Characteristics CP 3/3, CP 3/4, CP 3/5
and CP 3/6
(PROFINET)
Minimum bending radius, single bending (mm) 75 to 200 ®
Bending radius, multiple bending (mm) 75 to 200 2
Mechanical Pull forces (N) 100 to 800 ?
force Permanent tensile forces (N) <1002
Maximum lateral forces (N/cm) < 75 to 300
Temperature range during installation (°C) -5to+502
2 Depending on cable type; see manufacturer's data sheet.

C.5.2.2 Installation and routing
C.5.2.2.1 Common description
Modification:

Applies with respect to the condensed MICE table according to..C.4.2.3.1.

C.5.2.2.2 Separation of circuits
C.5.2.3 Specific requirements for CPs

Not applicable.

C.5.24 Specific requirements for wireless installation

Not applicable.

C.5.2.5 Specific requirements for generic cabling in accordance with
SO/IEC 11801-3

C.5.3 Connector installation
C.5.3.1 Common description
C.5.3.2 Shielded connectors

Figure C.6~'shows three examples of CP 3/3, CP 3/4, CP 3/5 and CP 3/6 connectors in
protection class 1P20.

Figure C.6 — Shielded connectors for CP 3/3, CP 3/4, CP 3/5
and CP 3/6 fieldbus networks

Table C.28 shows the contact arrangement and colour coding of 2-pair cabling for CP 3/3,
CP 3/4, CP 3/5 and CP 3/6 connectors.
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Table C.28 — Colour coding of 2 pair cabling for CP 3/3, CP 3/4, CP 3/5
and CP 3/6 connectors

Signal Function Wire colours Contact assignment
RJ-45 M12
TD + Transmission data + YE 1 1
RD + Receiver data + WH 3 2
RD - Receiver data - BU 6 4

Figure C.7 shows the pin assignment of a CP 3/3, CP 3/4, CP 3/5 and CP 3/6 straight-Cable.

TD + (1)
TD- (2)
RD +(3)
RD- (6) —f

1.4

TD+ (1)
TD- (2)
RD +(3)
RD - (6)

W=
C

IEC
Figure C.7 — Pin-assignment for a straight cable

Table C.29 and Table C.30 show the-contact arrangement and colour coding of 4 pair cabling
for CP 3/3, CP 3/4, CP 3/5 and CPR3/6 connectors.

Table C.29 — Colour‘coding of 4 pair cabling for CP 3/3, CP 3/4, CP 3/5
and CP 3/6 connectors

Signal Wire colours Contact assignment | Contact assignment
T568A T568B
RJ-45 M12 RJ-45 M12
TD/RD+1 White/Green 1 1 3 3

TD/RD-1 Green
TD/RD+2 White/Orange
TD/RD-2 Orange
TD/RD+3 Blue
TD/RD-3 White/Blue

=
=

TD/RD+4 White/Brown
TD/RD-4 Brown

O | N[O DN
|l |IN||[~|[wWwW]|DN
oo ([ N[jloao &N
REEGHIERERE
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Addition:
Table C.30 — Contact arrangement M12 2 pair to M12 4 pair for
CP 3/3, CP 3/4, CP 3/5 and CP 3/6 connectors
M12 2-pair M12 4-pair
Contact Wire Number of Contact
Signal | assignment colours Pair Wire colours | assignment
TX+ 1 yellow Pair 2 White-Orange 1
TX- 3 orange Orange 2
RX+ 2 white Pair 3 White-Green 3
RX- 4 blue Green 4
Pair 1 White Blue 7
Blue 8
Pair 4 White Brown 5
Brown 6
C.5.3.3 Unshielded connectors

Not applicable.

C.5.3.4

Not applicable.

C.5.3.5

Not applicable.

C.5.3.6
ISO/IEC

C.54

Not applicable.

C.5.5
C.5.5.1
C.5.5.2
Addition:

Specific for CPs

11801-3

Device installation

IEC 61131-2 shall be observed.

Terminator installation

Common description

Specific requirements for CPs

Specific requirements for wireless installation

Specific requirements*for generic cabling in accordance with

C.5.6 Coding and labelling
C.5.6.1 Common description
C.5.6.2

Not applicable.

Specific requirements for CPs
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C.5.7 Earthing and bonding of equipment and device and shielded cabling

C.5.71 Common description
C.5.7.2 Bonding and earthing of enclosures and pathways
C.5.7.2.1 Equalization and earthing conductor sizing and length

[ C.5.7.2.2  Bonding straps and sizing
C.5.7.2.3 Surface preparation and methods
C.5.7.3 Earthing methods
C.5.7.3.1 Equipotential mesh
Addition:

Cable shields shall be connected to earth at both ends of the cable.

C.5.7.3.2 Star
Addition:

A star/multi-star earthed bonding system should not be used for CP 3/3, CP 3/4, CP 3/5 and
CP 3/6 networks

C.5.7.3.3 Earthing of equipment (devices)
C.5.7.3.3.1 Non-earthed or parallel RC termination

Not applicable.

C.5.7.3.3.2 Direct

C.5.7.3.3.3 Installing copper bus bars
C.5.7.4 Shield earthing methods
C.5.7.4.1 General

C.5.7.4.2 Parallel RC

Not applicable.

C.5.7.4.3 Direct
C.5(74.4 Derivatives of direct and parallel RC

Not applicable.

C.5.7.5 Specific requirements for CPs

Not applicable.
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C.5.7.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.5.8 As-implemented cabling documentation

C.6 Installation verification and installation acceptance test

C.0.1 General

C.6.2 Installation verification

C.6.2.1 General

C.6.2.2 Verification according to cabling planning documentation
C.6.2.3 Verification of earthing and bonding

C.6.2.3.1 General

C.6.2.3.2 Specific requirements for earthing and bonding

C.6.2.4 Verification of shield earthing

Addition

Subclause A.6.2.4 applies.

C.6.2.5 Verification of cabling system
C.6.2.6 Cable selection verification
C.6.2.6.1 Common description
C.6.2.6.2 Specific requirements;for CPs
Addition:

Verify that all cables are classified and marked by the manufacturer according to cables types
A, B and C for use within>CP 3/3, CP 3/4, CP 3/5 and CP 3/6 (see declarations in the data
sheets as provided fropiithe manufacturer and/or marks on the cable).

Otherwise check* with the planner whether the cable parameters meet the transmission
requirements_6fthe CP.

C.6.2.6.3 Specific requirements for wireless installation

Notc@applicable.

€.6.2.7 Connector verification

C.6.2.7.1 Common description
C.6.2.7.2 Specific requirements for CPs
Addition:

Verify that all connectors are classified by the manufacturer for use within CP 3/3, CP 3/4,
CP 3/5 and CP 3/6 networks (see declarations in the data sheets as provided from the
manufacturer and/or marks on the connector).
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C.6.2.7.3 Specific requirements for wireless installation

Not applicable.

C.6.2.8 Connection verification

C.6.2.8.1 Common description

C.6.2.8.2 Number of connections and connectors
C.6.2.8.3 Wire mapping
C.6.2.9 Terminator verification

Not applicable.

C.6.2.10 Coding and labelling verification
C.6.2.10.1 Common description
C.6.2.10.2 Specific coding and labelling verification requirements

Addition:

Verify that all CP 3/5 and CP 3/6 cables, no matter whéether balanced or fibre, are green
(RAL 6018).

Verify that all CP 3/3, CP 3/4, CP 3/5 and CP 3/(6“balanced cables use wires with colours
white, blue and yellow, orange.

C.6.2.11  Verification report

C.6.3 Installation acceptance test

C.6.3.1 General

C.6.3.2 Acceptance test of Ethernet-based cabling

C.6.3.2.1 Validation*of'balanced cabling for CPs based on Ethernet
C.6.3.2.1.1 Common description

Modification:

For CP 3/3,)CP 3/4, CP 3/5 and CP 3/6 fieldbus networks neither patch cords/jumpers nor
patch panels/outlets (could be TO or AO) shall be used. CP 3/3, CP 3/4, CP 3/5 and CP 3/6
fieldbus~networks are often built with connectionless End-to-end links (see Figure C.2). For
assembled links up to 6 interconnection pairs are allowed.

CP 3/3, CP 3/4, CP 3/5 and CP 3/6 fieldbus networks shall be connected to the generic
bdb“llg as dcﬂllcd ill IEC 11801'3 Vid dall AO vvith d Illdtillg ;Iltclfdbc dbbuld;llg tU

IEC 61076-3-117.

C.6.3.2.1.2 Transmission performance test parameters

Addition:

For validation of End-to-end link of copper fieldbus links commercially available test
equipment should be deployed by using adapters to connect CP 3/3, CP 3/4, CP 3/5, and
CP 3/6 fieldbus copper cables to the test equipment. These adapters accommodate CP 3/3,
CP 3/4, CP 3/5 and CP 3/6 connectors (see C.4.4.2.2) to the test equipment interface.
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The adapters shall be compliant with the respective measurement equipment. For validation
of all End-to-end link copper fieldbus links the measurement equipment shall support
measurement of the PROFINET End-to-end link.

The performance of the transmission of channel and permanent link is based on
ISO/IEC 11801:2017, class D and EN 50173-1, class D. The qualification of PROFINET
cabling is based on an End-to-end link, class D and E, according to ISO/IEC 14763-4.

C.6.3.2.1.3 Specific requirements for CPs based on Ethernet

Not applicable.

C.6.3.2.2 Validation of optical fibre cabling for CPs based on Ethernet
C.6.3.2.2.1 Common description
Addition:

Table C.31 provides information on the maximum fibre channel attenuation for various CP 3/3,
CP 3/4, CP 3/5 and CP 3/6 fibre types.

Table C.31 — Maximum fibre channel attenuation for CP 3/3, CP 3/4, CP 3/5
and CP 3/6 (PROFINET)

Singlemode Multimode Hard clad silica Plastic
fibre optic fibre optic fibre optical fibre
Typical wavelength 1310 nm 1300 nm 650 nm 650 nm
Maximum fibre 62,5/125 ymé A1 dB
channel attenuation 10d8B 50/125 ynt. ) 6 dB 4dB 11,5 dB

C.6.3.2.2.2 Specific requirements for optical fibre cabling CPs

C.6.3.2.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

C.6.3.3 Acceptance tést of non-Ethernet-based cabling

Not applicable.

C.6.3.4 Specific requirements for wireless installation

Not applicable.
C.6.3:5 Acceptance test report

C:;7 Installation administration

Subclause 7.8 is not applicable.

C.8 Installation maintenance and installation troubleshooting

Subclause 8.4 is not applicable.



https://iecnorm.com/api/?name=b0ae17197503a43c969f3dc0c59deb58

IEC 61784-5-3:2018+AMD1:2024 CSV - 117 - REDLINE VERSION

© IEC 2024
Bibliography
Addition:
[40] PROFIBUS Guideline: Installation Guide for PROFIBUS DP/FMS, V1.0, September

1998. PNO-Order No 2.112, available at <http:www.profibus.com>

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

PROFIBUS Guideline: PROFIBUS Interconnection Technology, V1.4, August 2007.
PNO-Order No 2.142, available at <http:www.profibus.com>

PROFINET Guideline: PROFINET Cabling and Interconnection Technology, Mersion
2.00, March 2007. PNO-Order No 2.252, available at <http:www.profibus.com3

PROFIBUS Guideline: PROFIBUS PA User and Installation Guideline, V22, February
2003. PNO-Order No 2.092, available at <http:www.profibus.com>

PROFIBUS Guideline: PROFIsafe, Additional Requirements for~nstallation, Immunity
and electrical Safety, V1.1, June 2004. PNO-Order No, 2.232, available at
<http:www.profibus.com>

PROFIBUS Guideline: PROFIBUS RS 485-IS Userjand Installation Guideline, V1.1,
June 2003. PNO-Order No 2.262, available at <httpiwww.profibus.com>

PROFIBUS Guideline: Installation Guideline for-Planning, V1.0, PNO-Order No 8.012,
available at <http:www.profibus.com>

PROFIBUS Guideline: Installation Guideline for Cabling and Assembly, V1.0.
6, May 2006. PNO-Order No 8.022,"available at <http:www.profibus.com>

PROFIBUS Guideline: Installation Guideline for Commissioning, V1.0 .1, February
2006. PNO-Order No 8.032;‘available at <http:www.profibus.com>

PROFINET Technical \Specification: Physical Layer Medium Dependent Sublayer on
650 nm Fibre ~Optics, V1.0, 2007. PNO-Order No 2.432, available at
<http:www.profibus:com>

UL508C, UL) Standard for Safety Power Conversion Equipment, available at
http://www.ul.com/



http://www.ul.com/
https://iecnorm.com/api/?name=b0ae17197503a43c969f3dc0c59deb58

FINAL VERSION -2 - IEC 61784-5-3:2018+AMD1:2024 CSV

© IEC 2024

CONTENTS
FOREW O R DD ... ittt e e et e e e e e e e e e aaaas 7
INTROD U CT ION Lottt e et e e e et e et e e e e et e et e et e et e e e e e e eeaaaanas 9
INTRODUCTION to AmMendmeEnt 1 ... e 10
1 Yo7 ] o1 YOO 11
2 NOIMALtIVE FEFEIENCES ..ot ees 11
3  Terms, definitions and abbreviated terms ..o (!
4  CPF 3: Overview of installation profiles ... I 11
5 Installation profile CONVENLIONS ... 12
6 Conformance to installation profiles........ccccooiiiiiiii e N 13
Annex A (normative) CP 3/1 (PROFIBUS) specific installation profile..............e. 8. 14
A1 Installation profile SCOPEe ..o 3 14
A.2 Normative references.........coooeieiiiiiiiiiiiiieee N 14
A.3 Installation profile terms, definitions, and abbreviated terms ...l 14
A.3.1 Terms and definitionNs ... ..o 14
A.3.2 Abbreviated terms .. ... R T 15
A.3.3 Conventions for installation profiles ............. 4™ 15
A4 Installation Planning .. ..o e e 15
A.4.1 GeNETAl e 15
A.4.2 Planning requirements ... .. ..o 8 e 15
A.4.3 Network capabilities. ..o 17
A4.4 Selection and use of cabling cemponents ... 19
A.4.5 Cabling planning documentation ...........ccc.iviiiiiiiie e 29
A.4.6 Verification of cabling planning specification ..., 29
A.5 Installation implementation . ... ... 29
A.5.1 General reqQUIrEMEMES ... . e 29
A.5.2 Cable installation ... 29
A.5.3 Connector installation ... 31
A54 Terminatorinstallation ..., 35
A.5.5 Device (nstallation ... 35
A.5.6 Coding and 1abelling .. ... 35
A5.7 Earthing and bonding of equipment and device and shielded cabling............. 36
A.5.8 As-implemented cabling documentation ... 37
A.6 Installation verification and installation acceptance test ...l 37
A6 GBIl L. 37
A.6.2 Installation verification ... 37
A.6.3 Installation acceptance test . ... 39
A7 Installation administration ........ ... 44
A.8 Installation maintenance and installation troubleshooting...................... 44
Annex B (normative) CP 3/2 (PROFIBUS) specific installation profile..............cccocoiiiiinnn. 45
B.1 Installation Profile SCOPE ....cviiiiii e 45
B.2 NOrMaAtiVe FEfEIENCES ... i 45
B.3 Installation profile terms, definitions, and abbreviated terms .......................llL 45
B.3.1 Terms and definitioNs ... 45
B.3.2 Abbreviated terMS ... 46
B.3.3 Conventions for installation profiles ..o 46

B.4 Installation Planning ... 47



https://iecnorm.com/api/?name=b0ae17197503a43c969f3dc0c59deb58

IEC 61784-5-3:2018+AMD1:2024 CSV -3 - FINAL VERSION
© IEC 2024

B.4.1 GBIl L 47
B.4.2 Planning requiremMents . .. ... 48
B.4.3 Network capabilities. ... ... 55
B.4.4 Selection and use of cabling components ...........coooiiiiiiiiiiii 61
B.4.5 Cabling planning documentation ............oooiiiiiiiiii 76
B.4.6 Verification of cabling planning specification..................coooiiiiiin . 76
B.5 Installation TMpPlemMeENTalioN ... e ie e e e e ernnsannsnnnsnnnennnsnnnannnanes 76
B.5.1 General reqQUITEMENTS ... vt e 76
B.5.2 Cable iNStallation ... ..o 76
B.5.3 Connector installation ... L 77
B.5.4 Terminator installation ... LT 78
B.5.5 Device installation ... 78
B.5.6 Coding and 1abelling .......oouiiii e S e 78
B.5.7 Earthing and bonding of equipment and device and shielded cabling............. 78
B.5.8 As-implemented cabling documentation.............coooo U B, 78
B.6 Installation verification and installation acceptance test ......C0 . ool 78
B.6.1 LT =Y 1= = ¥ O P 78
B.6.2 Installation Verification ... ..o T et 79
B.6.3 Installation acceptance test ... AT 79
B.7 Installation administration ... N 80
B.8 Installation maintenance and installation troubleshooting ..............coooiiiill 80
Annex C (normative) CP 3/3, CP 3/4, CP 3/5, CP 3/6{(PROFINET) specific installation

o 1= PP 81
C.1 Installation profile SCOPE ....cviiiii e 81
C.2 Normative referencCes. ... ... Y 81
C.3 Installation profile terms, definitions, and abbreviated terms ......................coeilll 81
C.31 Terms and definitions .. . e 81
C.3.2 AbDBreviated termMS K. 81
C.3.3 Conventions for_installation profiles ... 82
C4 Installation Planning .. ... 82
C.41 LT LY =T PP 82
C4.2 Planning, requiremMeEnts .. ... 82
C.4.3 Network capabilities.........cc.oiii i 82
C4.4 Selection and use of cabling components ... 85
C.4.5 Cabling planning documentation .............cooiii i 107
C.4.6 Verification of cabling planning specification..................coooiiiinn . 107
C.5 Installation implementation ... ... 107
C.5.1 General reqQUIrEMENTS ... v 107
C.5.2 Cable installation ... 107
C.5.3 Connector installation ..o 109
C54 LA Lo 1] €= 1 =1 P (R
C.5.5 Device installation ... 111
C.5.6 Coding and 1abelling .....coieii 111
C.5.7 Earthing and bonding of equipment and device and shielded cabling........... 112
C.5.8 As-implemented cabling documentation ... 113
C.6 Installation verification and installation acceptance test ... 113
C.6.1 LY o =T Y 113
C.6.2 Installation verification ... ... 113

C.6.3 Installation acceptance test .. ... 114



https://iecnorm.com/api/?name=b0ae17197503a43c969f3dc0c59deb58

FINAL VERSION -4 - IEC 61784-5-3:2018+AMD1:2024 CSV

© IEC 2024

Cc.7 Installation administration ........ ... 115

C.8 Installation maintenance and installation troubleshooting...............coooiiinn. 115
Bl O G AP Y e 116
Figure 1 — Standards relationShips.......ccooiiiii e 9
Figure A.1 — Recommended combination of shielding and earthing for CP 3/1
NEtWOrKS WIith RS 485-1G . e e et eas 27
Figure A.2 — Sub-D connector pin numberings (front View) ..o 32
Figure A.3 — 5-pin M12 female SOCKEL ... 33
Figure A.4 — 5-pin M12 male plug for CP 3/1. ... e 34
Figure A.5 — Test circuit A — Resistance measurement of data line B and shield...,..".......... 40
Figure A.6 — Test circuit B — Resistance measurement of data line A and shield..\v"............. 40
Figure A.7 — Test circuit C — Resistance measurement of data line A, data line‘B, and
] 011 o PPN e 40 PPN 40
Figure A.8 — Test circuit D — Resistance measurement between data line’/A and B................ 41
Figure A.9 — Resistance measurement without 9-pin Sub-D plug ..., oo, 41
Figure A.10 — Loop core resistance (cable type A) . ..o N 42
Figure A.11 — Action and resolution tree for measurement 1/(RS 485 and RS 485-1S) .......... 42
Figure A.12 — Action and resolution tree for measurement2 (RS 485 and RS 485-1S) .......... 43
Figure A.13 — Action and resolution tree for measurement 3 (RS 485 and RS 485-1S) .......... 43
Figure B.1 — Connection of CP 3/1 Networks ... 48
Figure B.2 — Typical fieldbus architecture ......o¢. ..o, 51
Figure B.3 — Fieldbus with stations supplied/by auxiliary power sources ...............ccoceeveeennnn. 51
Figure B.4 — Fieldbus mMOdel .. ... i et 54
Figure B.5 — Current modulation (Manchester Il code) ... 54
Figure B.6 — Tree tOP0l0gY ot e et 56
Figure B.7 — BUS 10D 0I0gY ... e e 56
Figure B.8 — Combination.of the tree topology and the bus topology ........c..ccoveiiiiiiiiiiiinnes 57
Figure B.9 — Fieldbus eXTeNSION ... oo 57
Figure B.10 — Recommended combination of shielding and earthing.............................. . 71
Figure B.11 — Ideal combination of shielding and earthing .............ccoooiiiiiiii i, 72
Figure B.12--Capacitive earthing ...... ..o 73
Figure Bi13 — Galvanic isolated field deviCe...... ..o 74
Figure(B.14 — Pin assignment of the male and female connectors IEC 60947-5-2 (A-
ToTo T 112 T 1 NP PSPt 78
Eigure C.1 — Definition of End-to-end linK...........cooiiiiii e 102
Figure C.3 — Assembled End-to-end linK ........ .o 102
Figure C.4 — Connectionless optical fibre link ..o 103
Figure C.5 — Assembled optical fibre link ..o 103
Figure C.6 — Shielded connectors for CP 3/3, CP 3/4, CP 3/5 and CP 3/6 fieldbus
LTS AT 0 T < P 109
Figure C.7 — Pin-assignment for a straight cable.................ooo 110

Table A.1 — Excerpt of MICE definition.........cooiiiii e 17



https://iecnorm.com/api/?name=b0ae17197503a43c969f3dc0c59deb58

IEC 61784-5-3:2018+AMD1:2024 CSV -5- FINAL VERSION
© IEC 2024

Table A.2 — Basic network characteristics for balanced cabling not based on Ethernet
(ST O ZA L =L O 01 PP 18
Table A.3 — Network characteristics for optical fibre cabling.............cooiii 19
Table A.4 — Information relevant to copper cable: fixed cables..............coo . 20
Table A.5 — Information relevant to optical fibre cables ...........c.coooiiiiiiiii e, 21
Table A.6 — Connectors for copper cabling CPs not based on Ethernet.......................cc........ 22
Table A.7 — Optical fibre connecting hardware ... 22
Table A.8 — Relationship between FOC and fibre types (CP 3/1) ... 22
Table A.9 — Parameters for balanced cables...........ccooiiiiiiiiiiiii e ) 30
Table A.10 — Parameters for silica optical fibre cables ................coooiiin Q0 30
Table A.11 — Parameters for POF optical fibre cables ... 30
Table A.12 — Parameters for hard clad silica optical fibre cables..................... S5 31
Table A.13 — Use of 9 pin Sub-D connector pins (RS 485) ...ccovovviiviiiii o, 32
Table A.14 — Use of 9 pin Sub-D connector pins (RS 485-I1S)........ccooo O, 33
Table A.15 — Use of M12 connector pins (RS 485)......cccoviiiiiiii @l 34
Table A.16 — Use of M12 connector pins (RS 485-1S) ..ot M, 35
Table A.17 — Maximum fibre channel attenuation for CP 3/1 (FROFIBUS) ...........cccevvnviennnenn. 44
Table B.1 — Valid parameter range of the FISCO model for'use as EEx ib IC / IIB................ 52
Table B.2 — Valid parameter range of the FISCO model for use as EExia lIC....................... 53
Table B.3 — Power supply (operational values) .....c..0 e 59
Table B.4 — Line lengths which can be achieved ../ ... 59
Table B.5 — Limit values for distortion, reflection and signal delay.............c..coooiiiiinnn. 60
Table B.6 — Recommended maximum cable lengths including spurs ............ccooviviiiiiiieneenn. 60
Table B.7 — Recommended length of the SPUrS ........ccouiiiiiiiiii e 61
Table B.8 — Maximum length of th& SPliCES .....coviiniii e 61
Table B.9 — Information relevantto copper cable: fixed cables..............oo e, 62
Table B.10 — Safety limit values for the fieldbus cable ... 63
Table B.11 — Connectors for copper cabling CPs not based on Ethernet............................... 64
Table B.12 — Mixing-devices from different categories ...........ccccoiiiiiiiiiii i, 66
Table B.13 — Electrical characteristics of fieldbus interfaces ............o.o o, 67
Table B.14 —-Recommended data sheet specifications for CP 3/2 devices..................ooeoi. 68
Table B.15.2 Parameters for balanced cables ... 76
Table/B:16 — Contact assignments for the external connector for harsh industrial

=T oL (o) o]0 0 T=T 0L T PP 77
Table C.1 — General transmission media selection information ... 83
Table C.2 — Network characteristics for balanced cabling based on Ethernet

LS 1 241 S 3110 745 3 PP 34
Table C.3 — Network characteristics for optical fibre cabling ...............cooooiiiiii . 84
Table C.4 — Information relevant to copper cable: CP 3/3, CP 3/4, CP 3/5 and CP 3/6

type A fIXEA CaDIES ..o 86
Table C.5 — Information relevant to copper cable: CP 3/3, CP 3/4, CP 3/5 and CP 3/6

type B fleXible CabIES ... e 87

Table C.6 — Information relevant to copper cable: CP 3/3, CP 3/4, CP 3/5 and CP 3/6
tyPEe C SPECIAI CADIES ...uiiiei e 88



https://iecnorm.com/api/?name=b0ae17197503a43c969f3dc0c59deb58

FINAL VERSION -6 - IEC 61784-5-3:2018+AMD1:2024 CSV

© IEC 2024
Table C.7 — Information relevant to copper cable: CP 3/3, CP 3/4, CP 3/5 and CP 3/6
Of CADINET COMd SIS .iiiii i e ees 89
Table C.8 — Requirement data cable inside and outside cabinet: CP 3/3, CP 3/4,
CP 3/5 and CP 3/6 type B flexible cables ... ..o 90
Table C.9 — Requirement to copper cable inside and outside cabinet: CP 3/3, CP 3/4,
CP 3/5 and CP 3/6 type B flexible cables .........couiiiiii e 91
Fabte €+ 0—=tnformationretevanttoopticat-fibrecabtes——r—— 777 7 92
Table C.11 — Requirements for plastic and hard clad silica optical fibre cables ..................... 92
Table C.12 — Requirements for glass multimode optical fibre cables .................... 94
Table C.13 — Requirements for glass singlemode optical fibre cables ................cccooo i, 95
Table C.14 — Requirements of industrial FO-cord sets ........ccccooviiiiiiiiiiiiiiipe 2 96
Table C.15 — Standard of test of industrial FO-cord sets ... e 97
Table C.16 — Information relevant to hybrid cables (application type B) ......... 50 .. 97
Table C.17 — Information relevant to hybrid cables (application type C) ....50n.ooiiiiiiiiinnni. 98
Table C.18 — Connectors for balanced cabling CPs based on Ethernet ..ol 100
Table C.19 — Connectors for balanced cabling CPs not based on Ethérnet ......................... 100
Table C.20 — Connectors for balanced cabling CPs based on Etherhet................cccoii. 100
Table C.21 — Optical fibre connecting hardware.................. 0 e, 101
Table C.22 — Relationship between FOC and fibre types (CP 3/3, CP 3/4, CP 3/5,
(O 7 T S SR 101
Table C.23 — Typical fibre channels common for industrial applications. ............................. 104
Table C.24 — Parameters for balanced cables.«,..o i . e 108
Table C.25 — Parameters for silica optical fibre/cables.........cccooiiiiiiiii i, 108
Table C.26 — Parameters for POF optical\fibre cables..... ... 108
Table C.27 — Parameters for hard clad silica optical fibre cables ...l 109
Table C.28 — Colour coding of 2 pair cabling for CP 3/3, CP 3/4, CP 3/5 and CP 3/6
(oToT ] aT=T o o] - S PPN 110
Table C.29 — Colour coding ef 4 pair cabling for CP 3/3, CP 3/4, CP 3/5 and CP 3/6
CONNEBCTONS .. 3 e 110
Table C.30 — Contact arrangement M12 2 pair to M12 4 pair for CP 3/3, CP 3/4, CP 3/5
= Lo IO G 7 L R o0} o 1= e (o = S 111

Table C.31 — Maximum fibre channel attenuation for CP 3/3, CP 3/4, CP 3/5 and
CP 378 (P RO E T ) .. ittt e e e e e 115



https://iecnorm.com/api/?name=b0ae17197503a43c969f3dc0c59deb58

IEC 61784-5-3:2018+AMD1:2024 CSV -7- FINAL VERSION
© IEC 2024

INTERNATIONAL ELECTROTECHNICAL COMMISSION

INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES —

Part 5-3: Installation of fieldbuses —
Installation profiles for CPF 3

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization comprising
all national electrotechnical committees (IEC National Committees). The object of JEC"is to promote
international co-operation on all questions concerning standardization in the electrical and ‘€lectronic fields. To
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter” referred to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committee interested
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely
with the International Organization for Standardization (ISO) in accordanCe with conditions determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters expréss;“as nearly as possible, an international
consensus of opinion on the relevant subjects since each technical committee has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for intérnational use and are accepted by IEC National
Committees in that sense. While all reasonable efforts aresxmade to ensure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IECS\National Committees undertake to apply IEC Publications
transparently to the maximum extent possible™in their national and regional publications. Any divergence
between any IEC Publication and the correspdnding national or regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestatiof of conformity. Independent certification bodies provide conformity
assessment services and, in some aréas, access to IEC marks of conformity. IEC is not responsible for any
services carried out by independent gertification bodies.

All users should ensure that they\have the latest edition of this publication.

No liability shall attach to |IECyor its directors, employees, servants or agents including individual experts and
members of its technical _committees and IEC National Committees for any personal injury, property damage or
other damage of any, nature whatsoever, whether direct or indirect, or for costs (including legal fees) and
expenses arising out\of the publication, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is
indispensable\for the correct application of this publication.

IEC draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s).-[EC takes no position concerning the evidence, validity or applicability of any claimed patent rights in
respect thereof. As of the date of publication of this document, IEC had not received notice of (a) patent(s),
which may be required to implement this document. However, implementers are cautioned that this may not
represent the latest information, which may be obtained from the patent database available at
https://patents.iec.ch. IEC shall not be held responsible for identifying any or all such patent rights.

This consolidated version of the official IEC Standard and its amendment has been

prepared for user convenience.

IEC 61784-5-3 edition 4.1 contains the fourth edition (2013-11) [documents 65C/924/FDIS
and 65C/925/RVD] and its amendment 1 (2024-03) [documents 65C/1283/FDIS and
65C/1297/RVD].

This Final version does not show where the technical content is modified by
amendment 1. A separate Redline version with all changes highlighted is available in
this publication.
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International Standard IEC 61784-5-3 has been prepared by subcommittee 65C: Industrial
networks, of IEC technical committee 65: Industrial-process measurement, control and
automation.

This document is to be used in conjunction with IEC 61918:2018, IEC 61918:2018/AMD1:2022
and IEC 61918:2018/AMD2:2024.

This tourth edition constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

an addition of 4-pair cabling (see C.4.4.1.2.1and C.5.3.2);

an addition of the connector M12 X-Coding (see C.4.4.2.2);

an addition of the definition of End-to-end links (see C.4.4.3.1);

a revision of Table C.17 (see C.5.2.1);

a formula for the NEXT limits of End-to-end links (see C.6.3.2.1.2),

Q

o T
-_— —= — = -

d
e

This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

A list of all parts of IEC 61784-5 series, under the generahtitle Industrial communication
networks — Profiles — Installation of fieldbuses, can be found on the IEC website.

The committee has decided that the contents of thisdcdocument and its amendment will remain
unchanged until the stability date indicated on the IEC website under webstore.iec.ch in the
data related to the specific document. At this date,)the document will be

e reconfirmed,
e withdrawn, or

e revised.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indicates
that it contains colours which are considered to be useful for the correct
understanding of its_contents. Users should therefore print this document using a
colour printer.
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INTRODUCTION

This document is one of a series produced to facilitate the use of communication networks in
industrial control systems.

IEC 61918:2018, IEC 61918:2018/AMD1:2022 and IEC 61918:2018/AMD2:2024 provide the
common requirements for the installation of communication networks in industrial control

systems. This installation profile standard provides the installation profiles of the
communication profiles (CP) of a specific communication profile family (CPF) by stating which
requirements of IEC 61918 fully apply and, where necessary, by supplementing, modifying, (op
replacing the other requirements (see Figure 1).

For general background on fieldbuses, their profiles, and relationship between the jinstallation
profiles specified in this document, see IEC 61158-1.

Each CP installation profile is specified in a separate annex of this document. Each annex is
structured exactly as the reference standard IEC 61918 for the benefit of the persons
representing the roles in the fieldbus installation process as defined.inyI[EC 61918 (planner,
installer, verification personnel, validation personnel, maintenance._personnel, administration
personnel). By reading the installation profile in conjunction with IEC 61918, these persons
immediately know which requirements are common for the installation of all CPs and which
are modified or replaced. The conventions used to draft this document are defined in Clause 5.

The provision of the installation profiles in one standard for each CPF (for example
IEC 61784-5-3 for CPF 3) allows readers to work with standards of a convenient size.

DESIGN PLANNING
APPLICATION AREAS AND INSTALLATION
' |
Office spaces » ISO/IEC 11801-2 > Office
I Annex
1
Data centre/ computer » ISO/IEC 11801-5 > Data centre
room spaces ”1 ISO/IEC Annex
chaLne [ 147632 .
Distributed building _
sefvices (DBS) » ISO/IEC 11801-6 » A[r)ﬁgx
|
d al space Industrial
N Annex
v I 4
General IT ISO/IEC
11801-3 D
To Automation g »| ISO/IEC 147634
Islands
To and between :
- > Installation
APPLICATION Automation Islands > IEge?iysss —> Profiles
SPECIEIC AND !Ef“ R1'7QA. :°9Fies-
CABLING Within Automation »| IEC 61784-1, (Selection + gy
Islands "| 1EC61784-2 [P] Add/Repl/Mod)
Common structure

Figure 1 — Standards relationships

IEC
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INTRODUCTION to Amendment 1

This Amendment 1 includes the following significant technical changes with respect to
IEC 61784-5-3:2018:

Annex C describes new content of installation such as Robot Cable and two new rectangular
(one 8-way and one 10-way) connectors for Ethernet of industrial installation of Profinet.
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INDUSTRIAL COMMUNICATION NETWORKS -
PROFILES -

Part 5-3: Installation of fieldbuses —
Installation profiles for CPF 3

1 Scope
This part of IEC 61784-5 specifies the installation profiles for CPF 3 (PROFIBUS/PROFINET)1.

The installation profiles are specified in the annexes. These annexes are read:in conjunction
with IEC 61918:2018, IEC 61918:2018/AMD1:2022 and IEC 61918:2018/AMD2:2024.

2 Normative references

The following documents, in whole or in part, are normatively referenced in this document and
are indispensable for its application. For dated references, only*the edition cited applies. For
undated references, the Ilatest edition of the referénced document (including any
amendments) applies.

IEC 61918:2018 2, Industrial communication netWdrks — Installation of communication
networks in industrial premises

IEC 61918:2018/AMD1:2022

IEC 61918:2018/AMD2:2024

NOTE For profile specific normative references; see Clause(s) A.2, B.2 and C.2.
3 Terms, definitions and abbreviated terms

For the purposes of this-document, the terms, definitions and abbreviated terms of
IEC 61918:2018, Clause 3(J1EC 61918:2018/AMD1:2022, Clause 3, and Clauses A.3, B.3, C.3
of this document, apply:

ISO and IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |ISO'Online browsing platform: available at http://www.iso.org/obp

4<~CPF 3: Overview of installation profiles

C 64784-2.

1 PROFIBUS and PROFINET are trade names of the non-profit organization PROFIBUS Nutzerorganisation e.V.
(PNO). This information is given for the convenience of users of this document and does not constitute an
endorsement by IEC of the trade names holder or any of its products. Compliance to this profile does not
require use of the trade names. Use of the trade names PROFIBUS and PROFINET requires permission of the
trade name holder.

2 The normative references of IEC 61918:2018, Clause 2, IEC 61918:2018/AMD1:2022, Clause 2 and
IEC 61918:2018/AMD2:2024, Clause 2, apply.
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The installation requirements for CP 3/1 (PROFIBUS with physical layer according to RS 485,
RS 485-1S, and fibre) are specified in Annex A.

The installation requirements for CP 3/2 (PROFIBUS with physical layer according to MBP,
MBP-IS, MBP-LP) are specified in Annex B.

The installation requirements for CP 3/3, CP 3/4, CP 3/5, and CP 3/6 (PROFINET) are

specified In Annex C.

5 Installation profile conventions

The numbering of the clauses and subclauses in the annexes of this document corresponds to
the numbering of IEC 61918 main clauses and subclauses.

The annex clauses and subclauses of this document supplement, modify}”or replace the
respective clauses and subclauses in IEC 61918.

Where there is no corresponding subclause of IEC 61918 in the normative annexes in this
document, the subclause of IEC 61918 applies without modification,

The annex heading letter represents the installation profile assigned in Clause 4. The annex
(sub)clause numbering following the annex letter shall represent the corresponding
(sub)clause numbering of IEC 61918.

EXAMPLE "Subclause B.4.4" in IEC 61784-5-3 means that GP“3/2 specifies the subclause 4.4 of IEC 61918.

All main clauses of IEC 61918 are cited andlapply in full unless otherwise stated in each
normative installation profile annex.

If all subclauses of a (sub)clause are omitted, then the corresponding IEC 61918 (sub)clause
applies.

If in a (sub)clause it ,s\* written "Not applicable.", then the corresponding
IEC 61918 (sub)clause does_not apply.

If in a (sub)clause it is-written "Addition:", then the corresponding IEC 61918 (sub)clause
applies with the additions written in the profile.

If in a (sub)clause’ it is written "Replacement.", then the text provided in the profile replaces
the text of the corresponding IEC 61918 (sub)clause.

NOTE _Aureplacement can also comprise additions.

If inna@ (sub)clause it is written "Modification:", then the corresponding IEC 61918 (sub)clause
applies with the modifications written in the profile.

H—ahH (oub)ula'u'oco of—a (o'u'b)ula'u'oc are—omitted—but—in—this (o'uib)ula'uiac H—is—written
"(Sub)clause x has addition" (or "replacement", or "modification") or "(Sub)clause is not
applicable.", then (sub)clause x becomes valid as declared and all the other corresponding
IEC 61918 (sub)clauses apply.
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6 Conformance to installation profiles

Each installation profile within this document includes part of IEC 61918:2018. It may also
include defined additional specifications.

A statement of compliance to an installation profile of this document shall be stated as either

Compliance with |IEC 61784-5-3:2018 and I|EC 61784-5-3:2018/AMD1:2024 for CP 3/m
<name>

or
Compliance with IEC 61784-5-3 (Ed.4.1) for CP 3/m <name>.

where the name within the angle brackets < > is optional and the angle brackets.shall not be
included. The m within CP 3/m shall be replaced by the profile number 1 to 6.

NOTE The name can be the name of the profile, for example PROFIBUS or PROFINET.

If the name is a trade name then the permission of the trade name holder shall be required.

Product standards shall not include any conformity assessment” aspects (including quality
management provisions), neither normative nor informative, ether than provisions for product
testing (evaluation and examination).
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Annex A
(normative)

CP 3/1 (PROFIBUS) specific installation profile

A.1 Installation profile scope

Addition:

This annex specifies the installation profile for Communication Profile CP 3/1 (PROFIBUS with
a physical layer according to RS 485, RS 485-IS, and fibre). The CP 3/1 is specified in
IEC 61784-1.

A.2 Normative references
Addition:

IEC 60079-14, Explosive atmospheres — Part 14: Electrical installations design, selection and
erection

IEC 60079-11:2011, Explosive atmospheres — Part 11;: Equipment protection by intrinsic
safety "i"

IEC 60512-6-3, Connectors for electronic equipment — Tests and measurements — Part 6-3:
Dynamic stress tests — Test 6¢: Shock

IEC 60512-6-4, Connectors for electronic €quipment — Tests and measurements — Part 6-4:
Dynamic stress tests — Test 6d: Vibration (sinusoidal)

IEC 61508 (all parts), Functional\'safety of electrical/electronic/programmable electronic
safety-related systems

ANSI TIA/EIA-485-A, Electrical Characteristics of Generators and Receivers for Use in
Balanced Digital Multipoint Systems

A.3 Installationprofile terms, definitions, and abbreviated terms

A.3.1 Terms and definitions

Addition:

A:3:1.87
hazard
potential source of harm

Note 1 to entry: The term includes danger to persons arising within a short time scale (for example fire and
explosion) and also those that have a long term effect on a person’s health (for example release of a toxic
substance).

[SOURCE: IEC 61508-4:2010, 3.1.2, modified — the note to entry has been added]
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A.3.1.88
intrinsic safety
type of protectlon based on the restriction of electrical energy within apparatus and of
interconnecting wiring exposed to the potentially explosive atmosphere to a level below that
which can cause ignition by either sparking or heating effects

Note 1 to entry No single device or W|r|ng |s |ntr|nS|caIIy safe by |tse|f (except for battery operated seIf contamed

safe self- contamed devices) but is |ntr|nS|caIIy safe onIy when employed as part of a properly deS|gned |ntr|nS|caIIy
safe system.

[SOURCE: IEC 60079-11:2011, 3.1.1, modified — the note to entry has been added]

A.3.2 Abbreviated terms

Addition:

MAU Medium attachment unit

PELV Protective extra low voltage

PNO PROFIBUS Nutzer Organisation (a non-profit user organisation)
RS 485 MAU according to ANSI TIA/EIA-485-A

RS 485-1S MAU according to ANSI TIA/EIA-485-A and applicable to IS
SELV Safety extra low voltage

TN-S Coded type of system earthing according to IEC 60364-1, 312.2

A.3.3 Conventions for installation profiles

Not applicable.

A.4 Installation planning

A.4.1 General

Subclause 4.1.2 has addition:

Generic cabling in accordance with ISO/IEC 11801-3 is not suitable for the cabling of CP 3/1
networks.

CP 3/1 networks" only can be connected to the generic cabling via a converter/adapter as
specified in-lEC 61918:2018, 4.1.2.

A.4.2 Planning requirements
A4:2.1 Safety
Subclause 4.2.1.3 has addition:

Each and every device on CP 3/1 networks (standard and safety) should provide a test
certificate issued by PROFIBUS |International (more information available by
<www.profibus.com>) based on IEC 61158 or at least provide a corresponding manufacturers
declaration stating compliance with CP 3/1 specification.

Each and every safety device shall comply with IEC 61508 series and other related standards
if applicable.
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The 24 V power supplies in use shall be one-error proof and provide SELV/PELV only.
National regulations shall be considered.

EXAMPLE In the United States of America, the power supplies provide a current limitation of 8 A according to
uL508C.

No spurs or branch lines are permitted in a CP 3/1 network for safety applications.

Effective cable shielding especially after bending the cable or after changing connectors shall
be ensured. In case of doubt, a more flexible and robust cable type should be used.

Sub-D connectors shall have multi contact features at the connector housing in order to
provide an optimal contact between the cable shield, the cable connector and its counterpart
at the CP 3/1 device. Care shall be taken to achieve a good (low impedance) contact between
the cable shield and connector housing.

For connections of CP 3/1 devices with M12 interface only M12 connectors<that guarantee a
good (low impedance) contact between cable shield and connector housing are permitted.
Cable shield shall not be connected to the connector pin 5.

A cabinet of protection class IP54 (dust, shower water) shall be ‘used for safety devices such
as drives with integrated safety that are offering a lower proetection class such as IP20.
Cabinets with a lower protection class may only be used“iftsafety devices explicitly permit
other environments according to the manufacturer's information (for example heat problems).

A.4.2.2 Security
A.4.2.3 Environmental considerations and EMC
A.4.2.31 Description methodology

Modification:

The MICE description methodology.shown in IEC 61918:2018 is both a rather comprehensive
and complex approach but neyertheless does not describe all possible environments. Where
an environment exists that cannot be mapped in to the MICE tables, the user shall determine
suitability of the components for the targeted environment through agreements with the
component providers or additional mitigation techniques.

To make fieldbus installation work more easily for CP 3/1 fieldbus networks the MICE table is
condensed intoithe two basic environments inside and outside data cabinets.

CP 3/1 products should at least meet the MICE parameters of Table A.1.
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Table A.1 — Excerpt of MICE definition

Inside enclosure Outside enclosure
Mechanical
Shock/bump IEC 60512-6-3 IEC 60512-6-3
Peak acceleration 20g/ 11 ms 20g/ 11 ms
3 per axis in both directions | 3 per axis in both directions

Vibration IEC 60512-6-4 IEC 60512-6-4
10 Hz — 500 Hz 0,35 mm or 5g 0,35 mmor5g
Ingress
IP protection class IP20 IP65 / IP67
Particulate ingress 12,5 mm 50 um
(diameter min)
Immersion None intermittent liquid jet

<12,5 I/min

> 6,5 mm jet

> 2, m distance

and immersion (<1 m for <30 min)

Climatic and chemical

Ambient temperature 0°Cto+70 °C =20 °C to +70 °C

Electromagnetic

Transfer impedance See components selection

Additional parameters out of the MICE definiion in IEC 61918:2018, Annex B, may be observed
depending on the application. The different pfoducts offered for these environments typically meet
the requirements of the respective IEC.standards. Additional products are offered for special
applications (e.g. drag chain, festoon, robets, etc) and the recommendations for cable routing should
be followed.

The repetitive nature of the shock\experienced by the channel shall be taken into account.

A.4.2.3.2 Use of the described environment to produce a bill of material

Addition:

Manufacturerstmark their products designed for CP 3/1 networks in a specific way. Only these
marked products shall be used and be mentioned on the bill of material.

The plahner shall take into account the mating interface of devices to be connected to the
fieldbus network.

A4.2.4 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.3 Network capabilities

A.4.31 Network topology

A.4.3.1.1 Common description

A.4.3.1.2 Basic physical topologies for passive networks

Modification:
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For CP 3/1 passive networks, only the bus topology is permitted.
A.4.3.1.3 Basic physical topologies for active networks
A.4.3.1.4 Combination of basic topologies

A.4.3.1.5 Specific requirements for CPs

Addition:
For CP 3/1 networks with a data transmission rate of 12 Mbit/s spurs shall not be used.
For CP 3/1 networks with a data transmission rate of 1,5 Mbit/s spurs should not be used.

Bus repeaters of different manufacturers should not be mixed due to_their different
optimization strategies. The number of repeaters permitted in a link betweentany two devices
is up to manufacturer’s specification.

A.4.3.1.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.3.2 Network characteristics
A.4.3.21 General
A.4.3.2.2 Network characteristics for balanced cabling not based on Ethernet

Replacement:
Table A.2 provides values based on the template given in IEC 61918:2018, Table 1.

Table A.2 — Basic network characteristics for balanced
cabling not based on Ethernet (ISO/IEC 8802-3)

Characteristic CP 3/1 (PROFIBUS)
Basic transmission technology RS 485 ‘ RS 485-1S
Length / transmission.speed Segment length
m

9,6 kbit/s — 93,75 kbit/s 1200 1200
187,5 kbit/s 1000 1000
500 kbit/s 400 400
1,5 Mbit/s 200 200
3£)6.- 12 Mbit/s 100 Not applicable

Maximum capacity Maximum no.
Devices / segment 32 32
Number of devices / network 2 125 125
28 Limited by addressing scheme.

A.4.3.2.3 Network characteristics for balanced cabling based on Ethernet

Not applicable.

A.4.3.2.4 Network characteristics for optical fibre cabling.

Replacement:
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Table A.3 provides values based on the template given in IEC 61918:2018, Table 3.

Table A.3 — Network characteristics for optical fibre cabling

CP 3/1

Optical fibre type Description
Qingln mode silica Minimum. Inngfh (m) Q

Maximum length (m) 15 000

Maximum channel 5

Insertion loss/optical power

budget (dB)

Connecting hardware See A.4.4.2.5
Multimode silica Modal bandwidth (MHz x km) | 600 at 850

at A (nm)

Minimum length (m) 0

Maximum length (m) 3 000

Maximum channel 6

insertion loss/optical power

budget (dB)

Connecting hardware SeeA.4.4.2.5
POF Modal bandwidth (MHz x km), [\,0 at 660

at A (nm)

Minimum length (m) 0

Maximum length (m) 100

Maximum charnet 6

insertion loss/optical power

budget (dB)

Connecgting hardware See A.4.4.2.5
Hard clad silica Medal bandwidth (MHz x km) |17 at 660

atx’ (nm)

Minimum length (m) 0

Maximum length (m) 500

Maximum channel 3

insertion loss/optical power

budget (dB)

Connecting hardware See A.4.4.2.5

A.4.3.2.5 Specific network characteristics

Not applicable.

AA4.3.2.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.4 Selection and use of cabling components

A.4.4.1 Cable selection

A4.411 Common description

Addition:

Generic cabling in accordance with ISO/IEC 11801-3 is not suitable for the cabling of CP 3/1
networks.
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CP 3/1 networks only can be connected to the generic cabling via a converter/adapter as
specified in IEC 61918:2018, 4.1.2.

A.4.41.2 Copper cables
A.4.41.21 Balanced cables for non-Ethernet-based CPs

Not npplir\nhln

A.4.41.2.2 Copper cables for non-Ethernet-based CPs

Addition:

Unshielded cables shall not be used with CP 3/1 networks.

Replacement:

Table A.4 provides values based on the template given in IEC 61918:2048; Table 4.

Table A.4 — Information relevant to copper cable: fixed cables

Characteristic CP 3/1 (PROFIBUS RS 485) CP 3/1 (PROFIBUS RS 485-IS) 2

Nominal impedance of cable 135 Q to 165 Q; f= 3 MHz to 20 MHz
(tolerance)

Balanced or unbalanced Balanced

DCR of conductors < 55 Q/km

DCR of shield Not defined

Number of conductors 2

Shielding Mandatory

Colour code for conductor A = green; B = red

Jacket colour requirements Violet Light blue ®
Jacket material Application dependent

Resistance to harsh Cable-types for different applications available

environment (e.g. UV, oil
resist, LSOH)

Agency ratings Cable types with different ratings available
Conductor cross-sectional > 0,34 mm?2 > 0,34 mm2©
area

Capacitance < 30 pF/m

L/R ratio (uH / @) Not specified <15

The LIR ratig_shall be applied for the lowest ambient temperature of the bus cable.

a8 Cableshall be in accordance with IEC 60079-14.
b _{f a colour is used for identification.

¢ NIf a fine stranded conductor is used: 0,1 mm is the minimum value required for the diameter of a
single wire.

A.4.41.3 Cables for wireless installation
A4.41.4 Optical fibre cables

Replacement:

Table A.5 provides values based on the template given in IEC 61918:2018, Table 6.
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Table A.5 — Information relevant to optical fibre cables
Characteristics for CP 3/1 9..10/125 pm 50/125 pm | 62,5/125 pm | 980/1 000 um | 200/230 pm
single mode multimode multimode step index step index
silica silica silica POF hard clad
silica
Standard IEC 60793-2 IEC 60793-2 | IEC 60793-2 IEC 60793-2 IEC 60793-2
AttUlant;Ull 'JUI Il\III \/GCC IIIII\’ — 23\’.} \J‘B —_ 10 lJIB
Attenuation per km (850 nm) - <2,7dB <3,5dB - -
Attenuation per km (1 320 nm) [< 1,0 dB - - -
Number of optical fibres 2 2 2 2 2
Connector type (e.g. duplex or | BFOC/2,5 BFOC/2,5 BFOC/2,5 BFOC/2,5 BFOCI2,5
simplex)
others others
Jacket colour requirements None None None None None
Jacket material Several Several Several Several Several
Resistance to harsh Yes Yes Yes Yes Yes
environment (e.g. UV, oil
resist, LSOH)
Breakout Yes Yes Yes Yes Yes
A.4.41.5 Special purpose balanced and optical fibre cables
A.4.41.6 Specific cable requirements for CPs
Addition:

The data communication part of hybrid cables complies with IEC 61918:2018, 4.4.1.2.2. In
addition hybrid cables shall provide 4 x 1,5 mm” copper wires for power supply.

A.4.41.7

ISO/IEC 11801-3
A.4.42
A.4.4.21 Common-description
Modification:

Applies with(consideration of A.4.2.3.1.

A.4.4,2°2

Not'applicable.

A.4.4.2.3

Connecting hardware selection

Specific requirements for generic cabling in accordance with

Connecting hardware for balanced cabling CPs based on Ethernet

Connecting hardware for copper cabling CPs not based on Ethernet

Replacement:

Table A.6 provides values based on the template given in IEC 61918:2018, Table 8.
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Table A.6 — Connectors for copper cabling CPs not based on Ethernet
IEC
60807-2 IEC 60947-5-2 IEC 6116 | ANSI/(NFPA) Others
IEC IEC 61076-2-101 9-8 T3.5.29 R1-2007
60807-3
M12-5 M12-5 M12-n 21846 -
Sub-D with with with Coaxial M 18 UN-2B Open al Others
A- B- X- (BNC) THD style bl
L . . ock
coding coding coding
CP 31 | 9 pin No Yes No No No No No Yes 's"g;'i’:d

NOTE For M12-5 connectors, there are many applications using these connectors that are not compatible’and when
mixed can cause damage to the applications.

A.4.4.2.4
A.4.4.2.5

Replacement:

Connecting hardware for wireless installation

Connecting hardware for optical fibre cabling

Table A.7 provides values based on the template given in IEC 61918:2018, Table 9.

Table A.7 — Optical fibre connecting hardware

IEC 61754-2 IEC 61754-4 IEC 61754-24 IEC 61754-20 IEC 61754-22 Others
BFOC/2,5 SC SC-RJ LC F-SMA

CP Yes No No No No Others for

31 POF and
hard clad
silica

NOTE The IEC 61754 series definesv'the optical fibre connector mechanical interfaces; performance

specifications for optical fibre connectors terminated to specific fibre types are standardised in the IEC 61753

series.

Replacement:

Table A.8 provides values based on the template given in IEC 61918:2018, Table 10.

Table A.8 — Relationship between FOC and fibre types (CP 3/1)

Fibre type
9..10/125 pm 50/125 um 62,5/125 pm 980/1 000 pm 200/230 pm Others
FOC single mode multimode multimode step index step index
silica silica silica POF hard clad
silica

BFOC/Z,5 Yes Yes Yes Recommended | Recommended No
SC No No No Yes Yes No
SC-RJ No No No Yes Yes No
LC No No No Yes Yes No
F-SMA No No No Yes Yes No
NOTE The IEC 61754 series defines the optical fibre connector mechanical interfaces; performance
specifications for optical fibre connectors terminated to specific fibre types are standardised in the IEC 60874
series.
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A.4.4.2.6 Specific requirements for CPs

Not applicable.

A.4.4.2.7 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A 443 Connections within a channel/permanent link

A.4.4.31 Common description
A.4.43.2 Balanced cabling connections and splices for CPs based on Ethernet

Subclause A.4.4.3.2.3 has replacement:
For CP 3/1 networks with RS 485-1S splices are not allowed.

A.4.433 Copper cabling connections and splices for CPs not based on Ethernet

Subclause 4.4.3.3.1 has addition:
Refer to the manufacturer's data sheet regarding number of allowed connections.

A.4.43.4 Optical fibre cabling connections and splices for CPs based on Ethernet

Not applicable.

A.4.4.3.5 Optical fibre cabling connections_and splices for CPs not based on
Ethernet

Addition:
The maximum channel attenuation is(@iven in Table A.17.

A.4.4.3.6 Specific requirements for generic cabling in accordance with
ISO/IEC 1180143

A.4.4.4 Terminators
A.4.441 Common description

Addition:

For CP 3/1-networks terminators shall be used. Each end of a network segment shall be
terminated.

Ai4:4.4.2 Specific requirements for CPs

Addition:

For CP 3/1 networks with RS 485 interface, the terminators shall be in accordance with
22.1.2.4 of IEC 61158-2:2014.

For CP 3/1 networks with RS 485-1S the terminators shall be in accordance with 22.2.2.4 of
IEC 61158-2:2014. If the terminators are built-in within a device, then power supply with
current limitation via built-in resistors shall be provided (see A.5.3.4).
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A.4.4.43 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.45 Device location and connection
A.4.451 Common description

Addition:

If devices according to CP 3/1 with RS 485-1S are intended to be used in hazardous locations(
then the national regulation shall be observed when installing such devices.

A.4.4.5.2 Specific requirements for CPs

Refer to the manufacturer's data sheet regarding device location and connection.

A.4.4.5.3 Specific requirements for wireless installation

Not applicable.

A.4.45.4 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.4.6 Coding and labelling
A.4.46.1 Common description

Addition:

For CP 3/1 networks with RS 485-IS the colour coding of the bus cable for intrinsically safe
circuits shall be light blue.

A.4.4.6.2 Additional requirements for CPs
A.4.4.6.3 Specific requirements for CPs

Not applicable.

A.4.4.6.4 Specific-requirements for generic cabling in accordance with
ISO/IEC-11801-3

Not applicable.

A.4.4.7 Earthing and bonding of equipment and devices and shielded cabling
A.4.4:7A1 Common description
A4.4.7.1.1 Basic requirements

‘Addition:

Compliance to IEC 60364-4-41 shall be ensured. Requirements of local or national
regulations for the erection of electrical or communication shall be observed in addition.

The configuration of the LV power distribution system shall comply with IEC 60364-1:2005,
312.2.1, TN-S systems, which means separated conductors for neutral (N) and protective
earth (PE). Equipotential properties of earth and protection earth are required. Requirements
of local or national regulations for the erection of electrical or communication networks shall
be observed in addition.
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Where the power distribution system does not comply with the TN-S system and AC current
can be measured on the fieldbus cable shielding the fieldbus network should be built with OF-
cables (see IEC 61918:2018, Annex E for details).

A properly installed AC power system ensures that no currents flow through shields and/or
equipotential bonding conductors connected to the CBN.

Currents higher than approximately 0,1 A indicate problems in the electrical installation (that
means more than one connection between N and PE anywhere in the power distribution
system).

Indications of an unsuitable AC power supply are as follows:

e Currents on the PE conductor.
e Currents through cable shields.
e Currents through water pipes and heating pipes.

e Progressive corrosion at earthing terminals, on lightning conductors;and water pipes.

NOTE Sporadic events such as switching, short circuits, or atmospheric discharge (lightning strike) can cause
current peaks in the system many times higher than the average value.

A.4.4.7.1.2 Planner tasks

A.4.471.3 Methods for controlling potential differences in the earth system
A.4.471.4 Selection of the earthing and bonding system
A.4.4.7.2 Bonding and earthing of enclosures and pathways
A.4.47.21 Equalization and earthing’conductor sizing and length
A.4.4.7.2.2 Bonding straps and sizing

A.4.4.7.2.3 Surface preparation and methods

A.4.47.2.4 Bonding and @arthing

A.4.4.7.3 Earthing méthods

A.4.4.7.31 Equipotential

Addition:

With CP 3/1 networks an equipotential mesh earthing system shall be used.

A.4.4.7:3.2 Star

Replacement:

TIA o £ 11
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A.4.4.7.3.3 Earthing of equipment (devices)
A.4.4.7.3.4 Copper bus bars

A.4.4.7.4 Shield earthing

A.4.47.41 Non-earthing or parallel RC

Not applicable.
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A.4.4.7.4.2 Direct
Addition:

Shielding of bus cables shall always be connected to earth at both ends of the cables. Single
point shield termination shall be avoided.

Where equipotential bonding IS not guaranieed or cannot be achieved (for example Dy
installing an equipotential bonding conductor in parallel to the distributed communication
cables) optical fibre cabling should be used.

A.4.4743 Derivatives of direct and parallel RC
A.4.4.7.5 Specific requirements for CPs
Addition:

For CP 3/1 networks with RS 485-1S the following applies:

For the operation of an installation with fieldbus systems, the earthing concept and thereby
also the shielding of the electrical cables is a very important_issue. When finalizing the
earthing concept, the following aspects should be taken into consideration:

e Ensuring electromagnetic compatibility (EMC).
e Explosion protection.

¢ Human safety.

Conventional field units (for example with a 4.mA to 20 mA interface) which are connected via
two-wire cables with isolating repeaters in\the control room process DC signals or low-
frequency AC signals. The influence of wire-conducted noise signals with higher frequencies
can be suppressed by means of appropriate input filters having a low cut-off frequency. Thus,
in contrast to fieldbus systems, for sueh devices a predominantly electrostatically acting cable
shield (earthed on one side) is sufficient.

In fieldbus systems however;the usable frequency for the transmission of the signals is
considerably higher — and~the requirements placed on the earthing concept of the system
accordingly tougher, i.e. earthing as described before (using predominantly electrostatically
cables) is not sufficient,Where AC signals are being processed, the components and also the
interconnection of( elements, like cables, shall be protected against the influence of
electromagnetic_fields. The protective measures should create a complete encapsulation
around the sensitive components. The larger the processed signal frequencies in the systems,
the greater\.the requirement placed on the completeness of this gapless protective
encapsulation. Thus, the shielding and earthing concept has to satisfy these requirements in
order toveonstitute the basis for the EMC tests performed by the device manufacturers.

Incorder to meet the described requirements, shields of cables shall be connected with the
terminal locations in the devices intended for this purpose. When connecting the shields, a
low-impedance connection should be ensured — considering the high noise frequencies. This

applies not only for the connection of the cable shields, but also for the earthing connection of
the device. Extended wires usually do not meet these requirements.

For the shielding and earthing measures to have their optimum effect, the devices and shields
shall be earthed more than once. According to 12.2.2.3 in IEC 60079-14:—, this method,
which is optimal for electromagnetic compatibility and human safety, can be utilised without
restriction in the area of the entire installation.

If the installation is made and maintained that it can be ensured with a high degree of
certainty that a potential equalization exists between each end of the circuit (that means
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between the hazardous area and safe area) then cable screens and conducting screens at
both ends of the cable and the screens at intermediate points should be connected to earth.

In the process, in the hazardous area according to 6.3 in IEC 60079-14:—, an equipotential
bonding system is an absolute requirement anyway. The measures detailed there (inclusion of
protective conductors, protective tubes, metallic cable shields, cable reinforcements and
metallic components) can be supplemented using the following measures:

e Laying of the bus cables on metallic cable trays.
e Incorporation of the cable tray into the equipotential bonding system.

¢ Interconnections of the cable trays among each other and to metallic components —(these
interconnections should consider safety aspects, be of sufficient current-loadingscapacity
and be designed for high-frequency capability and low impedance.

Figure A.1 shows the recommended combination of shielding and earthing "for CP 3/1
networks with RS 485-1S.

I
Fieldbus 1
isolating 1
I
Automation repeater I
system !
E DT Q) T
| -
I
? * | S s S S S
: Field Field Field
1 device device device
I
I
I
I
I
I
L
I | ; : .
[p— Equipotential bonding system
O
Non-hazardous area 6}9 Hazardous area

1
'
IEC

Figure A.1+ Recommended combination of shielding and earthing
for CP 3/1 networks with RS 485-1S

At least, equipotential islands should be created by taking these measures. It shall be
ensured that low-frequency transient currents (50/60 Hz and harmonics) on the shielding,
such as fon example those which can develop due to potential differences between
"equipotential islands", do not damage the cable and cannot induce sparks in the hazardous
area.{Damage and sparks can be prevented for example by means of a potential equalization
cable having a broad cross-section and laid parallel to the bus cable.

In order to prevent impermissible energy potentials from being carried into the hazardous area,

abla hall b tod "o £l 4 +h. $ [N A $ [ 2NN

the—cable—shield—shal-be-—connected"safelytothe—equipetential bonding—system—atalpoints
of transition between the safe and hazardous areas. Here, "safely" means that the individual
conductors of the cable shield be twisted, be protected from splaying by means of an end
covering sleeve and be connected to an appropriate screw terminal.

The connection of the cable shields within the hazardous area is not relevant to safety. It can
be realized using conventional shield terminals (clamp straps).
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A.4.4.7.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.4.8 Storage and transportation of cables
A.4.4.8.1 Common description

A.4.4.8.2 Specific requirements for CPs

Not applicable.

A.4.4.8.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.4.9 Routing of cables

A.4.491 Common description

A.4.4.9.2 Cable routing of assemblies

A.4.49.3 Detailed requirements for cable routing inside enclosures
A.4.49.4 Cable routing inside buildings

Addition:

For CP 3/1 networks with RS 485-IS the cables for iftrinsically safe circuits shall be kept
separate from powerlines due to the possibleS€oupling of energy to these cables.
IEC 60079-14 and national regulations shall apply:

A.4.4.9.5 Cable routing outside and bétween buildings
Addition:

Balanced cables routed between.buildings shall be installed on metal cable racks. Mesh
openings shall be avoided in order to improve EMC capabilities.

Direct buried cables shall be routed in a plastic pipe at least 60 cm below the surface. A cable
warning tape shall be ‘placed above it approximately 20 cm below the surface. The
equipotential bonding(between the buildings (for example galvanized earth strap) shall be
routed approximately~'20 cm above the fieldbus cable. The earth strap is also used as
protection against the effects of a lightning strike. The minimum cross section for the
equipotential bonding according to IEC 60364-5-54 for steel is 50 mm?2.

Howevenrwoptical fibre cabling should preferably be used between buildings.

A.4(4)9.6 Installing redundant communication cables

Al4.4.10 Separation of circuits

Addition:

For CP 3/1 networks the distances as given in EN 50174 apply. For CP 3/1 networks with
RS 485-1S the IEC 60079-14 shall apply in addition.
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A.4.4.11 Mechanical protection of cabling components
A.4.4111 Common description
A.4.4.11.2 Specific requirements for CPs

Not applicable.

A.4.411.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.4.12 Installation in special areas
A.4.412.1 Common description
A.4.4.12.2 Specific requirements for CPs
Not applicable.

A.4.412.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.4.5 Cabling planning documentation

A.4.5.1 Common description

A.4.5.2 Cabling planning documentation for CPs
A.4.5.3 Network certification documentation

A.4.5.4 Cabling planning documentation for generic cabling in accordance with
ISO/IEC 11801-3

A.4.6 Verification of cabling planning specification
A.5 Installation implementation

A.5.1 General requirements
A.5.1.1 Common description
A.5.1.2 Installation of CPs

Addition:
For CP 3#1 networks with RS 485-IS the IEC 60079-14 shall apply in addition.

A.5:1.3 Installation of generic cabling in industrial premises

A5.2 Cable installation

A.5.21 General requirements for all cabling types

Subclause A.5.2.1.2 has replacement:

Table A.9 provides values based on the template given in IEC 61918:2018, Table 18.
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Table A.9 — Parameters for balanced cables

Characteristic Value

Minimum bending radius, single bending (mm) 30to 752

Bending radius, multiple bending (mm) 60 to 150 2
Mechanical | Pull forces (N) 80to 1502
force )

Permanent tensile forces (N) 80 to 100 2

Maximum lateral forces (N/cm) @

Temperature range during installation (°C) -20 to +60 @

a

Depending on cable type; see manufacturer's data sheet.

Table A.10 provides values based on the template given in IEC 61918:2018, Table 19.

Table A.10 — Parameters for silica optical fibre cables

Characteristic Value

Minimum bending radius, single bending (mm) 50 to 200

Bending radius, multiple bending (mm) 50 to 200 2
Mechanical Pull forces (N) 500 to 800 @
force Permanent tensile forces (N) 500 to 800 @

Maximum lateral forces (N/cm) 300 to 500

Temperature range during installation (°C) -5to +50 2
a8 Depending on cable type; see manufacturer's data sheet.

Replacement:
Table A.11 provides values based on the template given in IEC 61918:2018, Table 20.

Table A11 — Parameters for POF optical fibre cables

Characteristic CP 3/1 (PROFIBUS)
Minimum bending radius, single bending (mm) 30to 100 2
Bending radius, multiple bending (mm) 50 to 150
Mechanical | Pull forces (N) 50 to 100
force Permanent tensile forces (N) Not allowed
Maximum lateral forces (N/cm) 35 to 100
Temperature range during installation (°C) 0to502
2 Depending on cable type; see manufacturer's data sheet.

Table A.12 provides values based on the template given in IEC 61918:2018, Table 21.
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Table A.12 — Parameters for hard clad silica optical fibre cables

Characteristic CP 3/1 (PROFIBUS)
Minimum bending radius, single bending (mm) 75 to 200 2
Bending radius, multiple bending (mm) 75 to 200
Mechanical Pull forces (N) 100 to 800 2
force Permanent tensile Torces (N) <100 ¢
Maximum lateral forces (N/cm) <75 to 300
Temperature range during installation (°C) -5to +50 2
2 Depending on cable type; see manufacturer's data sheet.

A.5.2.2 Installation and routing
A.5.2.21 Common description
Modification:

Applies with respect to the condensed MICE table according to A'4)2.3.1 of this document.

A.5.2.2.2 Separation of circuits
A.5.2.3 Specific requirements for CPs

Not applicable.

A.5.2.4 Specific requirements for wireless installation

Not applicable.

A.5.2.5 Specific requirementsdor generic cabling in accordance with
ISO/IEC 11801-3

A.5.3 Connector installation
A.5.3.1 Common description

Addition:

Because nosmechanical coding exists between intrinsically safe and non-intrinsically safe
circuits, the,manufacturer shall label his components appropriately in order to prevent
connection.-mistakes.

All\left open connections (for example male connectors open wire ends) shall be protected
against unattended connections to other circuits or earth by using appropriate insulation caps
or similar protection techniques.

A.5.3.2 Shielded connectors
A.5.3.3 Unshielded connectors

Not applicable.

A.5.3.4 Specific requirements for CPs
Addition:
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A.5.3.4.1 Sub-D connectors

CP 3/1 networks use the 9-pin Sub-D connector inside control cabinets (IP20). Unless using
pre-made cable assemblies, the connector shall be fitted to the CP 3/1 cable.

The CP 3/1 cables are normally daisy-chained through the connector. This allows CP 3/1
device connection without using T-junctions (which introduce spur lines). For this reason,

GPR-3-ecennesters—rormalyhavetwo-cable—entries—each-with-a—set-efterminals—Each-setof
terminals is normally labelled "A" and "B" or given a colour reference, for example "green" and
"red". These two terminals connect to the two data wires in the CP 3/1 cable. The colour
scheme shall be used consistently within a segment; that means the cores shall not be
swapped over. The CP 3/1 guideline Interconnection Technology specifies the following

assignment:

e A: green
e B: red

CP 3/1 cables approved by the connector manufacturer for use with the respective connector
shall be used. This applies particularly to the use of insulation displacefent technology.

Sub-D-connectors shall be used to ensure a conducting of the §hield with the connector by
some grooves. Pin assignment shall be as shown in Figure A.2)\Fable A.13, and Table A.14.

The pin numbering of a 9 pin Sub-D connector shall be as.shown in Figure A.2.

IEC
Figure A.2 — Sub-D connhector pin numberings (front view)

Table A.13 shows the pin assignment of a 9 pin Sub-D connector when used within CP 3/1
networks and RS 485.

Table A.13 — Use of 9 pin Sub-D connector pins (RS 485)

Pin Signal Description Specification
Cable | Device

1 (Shield) Shield or potential equalization Not recommended

2 M24 | Earth of 24 V power supply Optional ®

3 RxD/TxD-P Receive/transmit data; line B (red) Mandatory

4 CNTR-P Control of repeater direction Optional ®

5 DGND Data ground (reference Mandatory
voltage to VP)

6 VP @ Power supply +5 V (e.g. for Mandatory
bus termination)

7 P24 +24 V power supply Optional °

8 RxD/TxD-N Receive/transmit data; line A (green) Mandatory

9 CNTR-N Control of repeater direction Optional ®

2 Minimum current capability is 10 mA.

b

These signals are expected to be provided by the device if converters from RS 485 to
fibre optic transmission are supported.

Table A.14 shows pin assignment of a 9 pin Sub-D connector when used within CP 3/1
networks and RS 485-1S.
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Table A.14 — Use of 9 pin Sub-D connector pins (RS 485-IS)
Pin Signal Description Specification
Cable | Device
1 (Shield) Shield or potential equalization Not recommended
2 NC | Not connected -
3 RxD/TxD-P Receive/transmit data; line B (red) Mandatory
4 NC Not connected -
5 ISM Intrinsically safe Mandatory
bus termination
minus
6 ISP Intrinsically safe Mandatory
bus termination
plus
7 NC Not connected -
8 RxD/TxD-N Receive/transmit data; line A (green) Mandatory
9 NC Not connected -
Use of the signals ISM and ISP only with an external termination..\Without the
termination resistor circuit switched on a voltage of 3,3 V + 5% shalllbe provided
(ISP — ISM).

A.5.3.4.2 M12-5 B-coding connectors

The 5-pin M12 connector is used for CP 3/1 networks\where extreme industrial environments

exist.

Only shielded connectors are permitted. The cennectors feature a mechanical key (B-coding).

Pin assignment is as shown in Figure A.3,\Figure A.4, Table A.15, and Table A.16.

A

Threaded joint
(shield)

View direction A

IEC

Figure A.3 — 5-pin M12 female socket
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Figure A.4 — 5-pin M12 male plug for CP3/1

Table A.15 shows pin assignment of an M12 connector when used within CP 3/1 networks
and RS 485.

Table A.15 — Use of M12 connéctor pins (RS 485)

Pin Signal Description
Cable Device

1 VP Rower supply +5 V (e.g. for bus termination)
2 RxD/TxD-N | Receive/transmit data; line A (green)
3 DGND Data ground (reference voltage to VP)
4 RxD/TxD-P | Receive/transmit data; line B (red)
5 (Shield) €onnection to shield not recommended
Screwed | Shield Shielding | Housing/shield
(gland)

Table A.16 shows, pin assignment of an M12 connector when used within CP 3/1 networks
and RS 485-1S:
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Table A.16 — Use of M12 connector pins (RS 485-1S)

Pin Signal Description
Cable Device
1 ISP Intrinsically safe bus
termination plus @
2 RxD/TxD-N Receive/transmit data: line A (green)
3 ISM Intrinsically safe bus
termination minus 2@
4 RxD/TxD-P Receive/transmit data; line B (red)
5 (Shield) Connection to shield not recommended
Screwed Shield Shielding Housing/shield
(gland)

2 With external termination only. Without the termination resistor circuit
switched on a voltage of 3,3 V + 5% shall be provided (ISP — ISM).

A.5.3.5 Specific requirements for wireless installation

Not applicable.

A.5.3.6 Specific requirements for generic cabling in~faccordance with
ISO/IEC 11801-3:—

A.5.4 Terminator installation

A.5.4.1 Common description

A.5.4.2 Specific requirements for CPs
Addition:

Both ends of a network shall be terminated with a terminator according to IEC 61158-2:2014.

Different devices include a terminator and the option to activate the terminator or not. Care
shall be taken that only terminators at the segment ends are activated.

A.5.5 Device installation

A.5.5.1 Common description

A.5.5.2 Specific requirements for CPs
Not applicable.

A.5.6 Coding and labelling

A5S61 Common desrripﬁnn

A.5.6.2 Specific requirements for CPs

Not applicable.
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A.5.7 Earthing and bonding of equipment and device and shielded cabling

A.5.71 Common description
A.5.7.2 Bonding and earthing of enclosures and pathways
A.5.7.21 Equalization and earthing conductor sizing and length

— A.5.7.2.2 _ Bonding straps and sizing
A.5.7.2.3 Surface preparation and methods
A.5.7.3 Earthing methods

A.5.7.3.1 Equipotential

Addition:

Cable shields shall be connected to earth at both ends of the cable.

A.5.7.3.2 Star

Addition:
A star/multi-star earthed bonding system should not be used for CP 3/1 networks.

A.5.7.3.3 Earthing of equipment (devices)
A.5.7.3.3.1 Non-earthed or parallel RC termination

Not applicable.

A.5.7.3.3.2 Direct

A.5.7.3.3.3 Installing copper<bus bars
A.5.7.4 Shield earthing methods
A.5.7.41 General

A.5.7.4.2 ParallelRC

Not applicable.

A.5.7.4.3 Direct
A.5.74.4 Derivatives of direct and parallel RC

Notwapplicable.

A.5.7.5 S ifi . ts for CP
Not applicable.
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A.5.7.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

A.5.8 As-implemented cabling documentation

A.6 Installation verification and installation acceptance test

A.0.1 General

Addition:

Verification of CP 3/1 networks is possible and valid only with network devices connected to
the fieldbus, as these devices and proper termination of network segments explicitly impact
the electrical characteristic of the whole fieldbus network.

Therefore simple commissioning of the network is essential for network verification.

The commissioning process is divided into eight steps.

e Step 1: Visual inspection.

e Step 2: Acceptance measurements.

e Step 3: System configuration.

e Step 4: Verify the address setting of CP 3/1 devices.
e Step 5: Commission masters and slaves.

e Step 6: Test signal inputs.

e Step 7: Test signal outputs.

e Step 8: Create acceptance checklist.

A.6.2 Installation verification

A.6.2.1 General

A.6.2.2 Verification according to cabling planning documentation
A.6.2.3 Verification of earthing and bonding

A.6.2.3.1 General

A.6.2.3.2 Specific requirements for earthing and bonding

A.6.2.4 Verification of shield earthing

Addition:

Verify that shielding always is connected to earth at both ends of the cables. Single point
shield termination shall be avoided.

Verify that shield currents are less than 0,1 A. Currents higher than approximately 0,1 A
indicate problems in the electrical installation (that means the power distribution system does
not comply with the TN-S rules).
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A.6.2.5 Verification of cabling system
A.6.2.6 Cable selection verification
A.6.2.6.1 Common description

A.6.2.6.2 Specific requirements for CPs

Addition:
Verify that all cables are marked by the manufacturer for use within CP 3/1 networks.

Otherwise check with the planner whether the cable parameters meet the transmission
requirements of the CP.

A.6.2.6.3 Specific requirements for wireless installation

Not applicable.

A.6.2.7 Connector verification

A.6.2.7.1 Common description
A.6.2.7.2 Specific requirements for CPs
Addition:

Verify that all connectors are classified by the manufacturer for use within CP 3/1 networks
(see declarations in the data sheets as provided from the manufacturer and/or marks on the
connector).

A.6.2.7.3 Specific requirements fornwireless installation

Not applicable.

A.6.2.8 Connection verification

A.6.2.8.1 Common description

A.6.2.8.2 Numpber-of connections and connectors
A.6.2.8.3 Wire mapping

A.6.2.9 Terminator verification

A.6.2.9.1 Common description

A.6.279.2 Specific requirements for CPs

Not applicable.
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A.6.2.10 Coding and labelling verification
A.6.2.10.1 Common description
A.6.2.10.2 Specific coding and labelling verification requirements

A.6.2.11 Verification report

A6.3 Installation acceptance test
A.6.3.1 General
A.6.3.2 Acceptance test of Ethernet-based cabling

Not applicable.

A.6.3.3 Acceptance test of non-Ethernet-based cabling

A.6.3.3.1 Copper cabling for non-Ethernet-based CPs

A.6.3.3.1.1 Common description

A.6.3.3.1.2 Specific requirements for copper cabling for non-Ethernet-based CPs

Addition:

Based on Annex N of IEC 61918:2018, the following™ information details the validation
measurements.

a) Determining the loop resistance

Loop resistance is determined by measuting/the resistance of the two wires of the CP 3/1
cable. The resistance of the wires depends“on the cable construction and also is temperature
dependent. Cable resistance is normally.specified in Q per km at a given temperature.

A typical value for CP 3/1 with RS'485 cable type A has a loop resistance of 110 Q/km at
20 °C. This value is used for the'calculation of x in the following measurement and resolution
examples. However, this value can deviate for special cable types, for example highly flexible
cables. Cable resistance typically increases with temperature by 0,39 % per degree Celsius.
The cable resistance values from the cable manufacturer’s data sheets shall be used for real
verifications.

b) Testing the CP.3/1 cable and the bus connectors

The following_4 test circuits are necessary to perform the measurements. The pin and signal
descriptions-refer to Table A.13 to Table A.16

1) Test circuit A:
Figure A.5 shows a short circuit between data line B (pin 3) and the shielding at the remote

connector. Resistance meter between data line B (pin 3) and the shielding at the local
cannector Measurement of the Innp resistance of data line B and shield
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Connection 3 Equivalent circuit diagram
between pin 3 | —
and shield Shield Possible
. interruption
o Line B (red) . 7@
Sub-D9 connectors 3 .
M. ij E Possible
> 7 T Short cIrcurt
/@ L:(Shield . ! e
) Shield Possible
Resistance interruption
meter (Q) IEC

Figure A.5 — Test circuit A — Resistance measurement of data line B and shield

2) Test circuit B:

Figure A.6 shows a short circuit between data line A (pin 8) and the shielding at the remote
connector. Resistance meter between data line A (pin 8) and the)'shielding at the local
connector. Measurement of the loop resistance of data line A and shield.

Connection Hs
between pin 8 I i
and shield Shield

Sub-D9 connectors

Shield

Resistance
meter (Q)

Equivalent circuit diagram

Possible

. interruption
Line A (green) hih
171

8

Possible
short circuit

4
Possible
interruption

&7

Shield

IEC

Figure A.6 — Test circuit B — Resistance measurement of data line A and shield

3) Test circuit C:

Figure A.7 shows a short circuit between data line B (pin 3) and the shielding at the remote
connector. Resistance meter between data line A (pin 8) and the shielding at the local
connector. Measurement of possible short circuits or possible cross wiring of the data lines.

Connection :3 Equivalent circuit diagram
between pin 3 —
and shield Shield Possible
Line A (green) cross wiring
SUb-DY CONNETIOTS 8 i T
/@v Line B (red) possible 3
8 short circuit
Shield _ _
Shield
Resistance
meter (Q) IEC

Figure A.7 — Test circuit C — Resistance measurement of data line A,

data line B, and shield
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4) Test circuit D:
Figure A.8 shows no connection between data line B (pin 3) and data line A (pin 8) at the

remote connector. Resistance meter between data line B (pin 3) and data line A (pin 8) at the
local connector. Measurement of several possible termination resistor networks.

No connection . . .
bebueen pin 3 E 3 Equivalent circuit diagram
and pin 8 =8
_ Line A(green) _
Sub-D9 connectors ; : : ;
Several
3 @’ termination
8 ' ™ networks
: L e
~ \d
Resistance Line B (red)
meter (Q)

IEC
Figure A.8 — Test circuit D — Resistance measurement between data line A and B

If the installation does not have a 9-pin Sub-D plug connectonat'the beginning and the end of
the segment, measurements can be performed directly on the cable, see Figure A.9.

No connectors
Connection between
dataline B andshield

Resistance

meter (Q) EC

Figure A.9 — Resistance measurement without 9-pin Sub-D plug

The following three measurements can be performed using the test circuits A to D.
c) Measurement 1

The diagram in Eigure A.10 shows the relationship between the cable length and the loop
resistance of .the lines (forward and reverse) of cable type A for CP 3/1 (RS 485). To
determine the)resistance of a line A or B, the resistance value from the diagram for the
respectivelcable length shall be divided by two. The value for the shielding resistance is best
determingd by a measurement of a known cable length.
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Figure A.10 — Loop core resistance (cable type A)

Figure A.11 shows a measurement action and reasoning plan to beg followed for measurement
1. The value x represents the forward and reverse resistance\for the respective test circuit.
Thus, the resistance of a data line (forward) and the resistanee of the shielding (reverse) for
the cable in use shall be added. The resistances depend an\the cable length.

Test circuit A
Measured value'R
x = calculated value

R=xQ R<x0 R = infinite
Data line B and Short circuit between Shleldlng or data line B
Shielding OK. data line B and interrupted

shielding l

Test circuit B ‘

— |

R = infinite R<xQ R=x0
Short circuit Shielding OK
l between data line Data line A OK
A and shield Data line B interrupted

‘ Test circuit C ‘

T~

R = infinite R=xQ

Data line A or B Data lines A and B
or shielding reversed
interrupted

IEC

Figure A.11 — Action and resolution tree for measurement 1 (RS 485 and RS 485-IS)

d) Measurement 2
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Figure A.12 is showing a measurement action and reasoning plan to be followed for
measurement 2. In this case measurement starts with test circuit B followed by test circuit A.
The reasoning is inverted in respect to the data lines A and B.

Test circuit B
Measured value R
x = calculated value

N T

R=xQ R<xQ R = infinite
Data line A and Short circuit between .Shielding or data line A
shielding ok data line A and interrupted

shielding l

‘ Test circuit A ‘

0 |

R = infinite R<xQ R=xQ
Short circuit between Shielding OK
data line B and Data line B OK

v shielding Data line A interrupted
‘ Test circuit C ‘

| T

R = infinite R=xQ
Data line A or B or Data lines A and B
shielding interrupted reversed

IEC

Figure A.12 — Action and resolution tree.for measurement 2 (RS 485 and RS 485-IS)

e) Measurement 3

This test reveals whether additional”terminators are switched on within the CP 3/1 cable
segment. Figure A.13 is showing.the corresponding measurement action and reasoning plan.

Start
Switch variant D
Measured value R

o R>220 Q
R= infinite R<2200 One termination resistor

No termination Multiple connected. The following formula
resistors inserted termination can be used to calculate the

resistors inserted approximate position (in m) of

the terminator:
Distance = (R-220) / Rg
with Rg = 0,11 O/m
IEC

Figure A.13 — Action and resolution tree for measurement 3 (RS 485 and RS 485-IS)
Only one network termination resistor at the end of a segment is permitted to be switched on.

The values for the termination resistor of 220 Q (with RS 485-IS = 200 Q) may vary from
215 Q to 225 Q (with RS 485-1S = 196 Q to 204 Q) due to specified tolerances of £2 %.
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f) Measurements for CP 3/1 networks (RS 485) with 5-pin M12 plug connectors

The measurement for 5-pin M12 plug connectors is similar to the measurements for 9-pin
Sub-D plug connectors. It verifies the correct connections (pins2 and 4) according
to Table A.15 or Table A.16.

A.6.3.3.2 Optical fibre cabling for non-Ethernet-based CPs

A.6.3.3.2.1 Common description
A.6.3.3.2.2 Specific requirements for non-Ethernet-based CPs
Addition:

Table A.17 provides information on the maximum attenuation for various PRQFIBUS fibre
types.

Table A.17 — Maximum fibre channel attenuation for CP 3/1 (PROFIBUS)

Singlemode Multimode Hard clad silica Plastic optical fibre
fibre optic fibre optic fibre
Standard Increased
Typical wavelength 1320 nm 850 nm 660 nm 660 nm 660 nm
Maximum fibre channel 5 dB 6 dB 3 dB 6 dB 11 dB
attenuation
A.6.3.3.3 Specific requirements for generic-cabling in accordance with

ISO/IEC 11801-3
A.6.3.4 Specific requirements for wireless installation

Not applicable.
A.6.3.5 Acceptance test report
A.7 Installation adminjstration

Subclause 7.8 is notuapplicable.

A.8 Installation maintenance and installation troubleshooting
Subclause 8.4 has addition:

In .cases of fieldbus network trouble the checklist according to Annex G of IEC 61918:2018
and the procedures in A.6.3.3.1.2 shall be observed.

/—\du'itiunai tlUubiUbilUUt;lly mmedlrits  tdrll IUU bua lIIUlIitUIiIIg tUUib dIIUIIIUI D[.)Ubiﬁb Ulidullubtib
repeaters. These activities however are application dependent and therefore out of the scope
of this document. Related information for further troubleshooting is available on the CPF 3
User Organisation web-site at <www.profibus.com>.
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Annex B
(normative)

CP 3/2 (PROFIBUS) specific installation profile

B.1 Installation profile scope

This annex specifies the installation profile for Communication Profile CP 3/2 (PROFIBUS with
physical layer MBP, MBP-IS, and MBP-LP). The CP 3/2 is specified in IEC 61784-1.

B.2 Normative references
Addition:
IEC 60079-0:2011, Explosive atmospheres — Part 0: Equipment — General‘tequirements

IEC 60079-11:2011, Explosive atmospheres — Part 11: Equipmernt."protection by intrinsic
safety "i"

IEC 60079-27:2008, Explosive atmospheres — Part 27: Fieldbus intrinsically safe concept
(FISCO)

IEC 61000-4-2:2008, Electromagnetic compatibility, (EMC) - Part 4-2: Testing and
measurement techniques — Electrostatic dischargeimmunity test

EN 50020, Electrical apparatus for potentially_éxplosive atmospheres — Intrinsic safety "i"

ANSI TIA/EIA-485-A, Electrical Characteristics of Generators and Receivers for Use in
Balanced Digital Multipoint Systems

B.3 Installation profile terms, definitions, and abbreviated terms

B.3.1 Terms and definitions

Addition:

B.3.1.87

bus powering

type of power supply whereby field devices obtain their required auxiliary power via the
fieldbusseommunication lines

B:3:1.88
common mode rejection ratio
CMRR

measure for the deviation from an ideal electrical symmetry of a device symmetrically built to
its environment

B.3.1.89

fault disconnect electronic

FDE

equipment used to limit the current consumed by a field device during a malfunction

Note 1 to entry: This unit can be a part of the field device, or it can be connected in front of it.
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B.3.1.90

FISCO model
possible implementation of an intrinsically safe fieldbus for use in potentially explosive areas

B.3.1.91
human machine interface
component of a process control system in use for data acquisition from an automated process

(I Hy e Ll £ H L ot
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B.3.1.92

intrinsically safe circuit

electric circuit in which sparks or thermal effects cannot occur under specified test conditions
(for example EN 50020) neither during normal operation (that means opening and ¢losing of
the circuit) nor during a malfunction (that means short circuit or earthing error), which could
cause ignition in a potentially explosive area

Note 1 to entry: Opening or short circuiting of intrinsically safe electric circuits only eatise low-energy, non-
ignitable sparks.

B.3.1.93

Manchester encoding

binary encoding method enabling receivers of serial commuhications to unambiguously
determine the start, end, or middle of each bit without meference to an external clock
(synchronous)

B.3.1.94

medium attachement unit

MAU

part of a fieldbus node providing the connectiotito the fieldbus cable

Note 1 to entry: Within IEC 61158-2:2014 this unit primarily consists of a sending amplifier (that means current
modulator), receiving filter, receiving comparator. and impedance converter for bus power extraction.

Note 2 to entry: This note applies to the Erench language only.

B.3.2 Abbreviated terms

Addition:
CMRR Common mode rejection ratio
EEx ia lIC Marking)of intrinsically safe components according to IEC 60079-0

EEx ib IIC/1IB Marking of intrinsically safe components according to IEC 60079-0

FDE Fault disconnect electronic

FISCO Fieldbus intrinsically safe concept model (IEC 60079-27)

MAU Medium attachement unit

MBP Manchester coded and bus powered (IEC 61784-1)

MBP-IS Manchester coded and bus powered for intrinsic safety (IEC 61784-1)
RS 485 MAU according to ANSI TIA/EIA-485-A

TN-S Coded type of system earthing according to IEC 60364-1, 312.2

B.3.3 Conventions for installation profiles

Not applicable.
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B.4 Installation planning

B.4.1 General

Subclause B.4.1.1 has modification:

CP 3/2 networks are typically not connected directly to the generic cabling but to a CP 3/1

network that Is connected to generic cabling via a converter/adapter as mentioned In |[EC
61918:2018, 4.1.2.

Interconnection among CP 3/1 and CP 3/2 networks can be accomplished by using: a
converter/adapter offering a fieldbus interface

1) for CP 3/1 fieldbus networks and a fieldbus interface,
2) for CP 3/2 fieldbus networks.

Addition:

CP 3/2 is specified in IEC 61784-1. CP 3/2 is not usable for a direct/physical connection to
the AO because it’s a non-Ethernet-based fieldbus. CP 3/1 networks-only can be connected to
the generic cabling via converter/adapter as mentioned in IEC 61918:2018, 4.1.2.

CP 3/2 is a subsystem of the Ethernet-based automation island; see potentially explosive area
within Figure B.1.

One of the primary characteristics of CP 3/2 fieldbus networks is that it is easy to be
integrated into systems using devices with different physical layers, as RS 485 or fibre optic
according to IEC 61784-1 CP 3/1. This meafis that the entire CP 3/1 infrastructure (for
example gateways to other networks, engineefing consoles, and display and operator control
components) can be utilized.

CP 3/2 networks are linked to the _cemponents close to the process by either an integrated
CP 3/2 network interface with a physical layer according to IEC 61158-2:2014, Clause 11, or
via a CP 3/2 to CP 3/1 signal coupler. This adapts the interface of the components close to
the process to the transmission“technology used by the CP 3/1 field devices. The combination
of signal coupler, power supply and fieldbus terminator is called a segment coupler.

NOTE Fieldbus terminator:ean possibly be switched off.
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EC: Engineering Console
GW: Gateway

OS: Operation Station
BR : Bridge

AS: Automation Station
PU : Package Unit

SiK: Signal Coupler EC

Figure B.1 — Connection of CP 3/1 networks

B.4.2 Planning requirements
B.4.2.1 Safety

B.4.2.1.1 General

Addition:

Three partiessshare responsibility for a fieldbus installation. The testing authority, which
tested and certified the individual components of the system, is responsible for ensuring that
the design‘ef the devices meets the applicable standards.

The/manufacturer of the individual devices is responsible for ensuring that each individual unit
manufactured corresponds to the documentation, which was available to the certifying
authority, and that final inspection and quality assurance are performed correctly.

The user also bears a significant share of the total responsibility; the user installs the fieldbus
system or gives the order to install it, and then puts it into operation. The user is responsible
for ensuring that installation regulations (for example IEC 60079-14) are complied with. The
special requirements and notes, concerning installation, operation and maintenance shall be
met.

NOTE This can be included in the test certifications or in the instruction manuals.

In addition, maintenance work and system modifications shall be carried out in accordance
with the applicable standards and regulations.



https://iecnorm.com/api/?name=b0ae17197503a43c969f3dc0c59deb58

IEC 61784-5-3:2018+AMD1:2024 CSV - 49 — FINAL VERSION
© IEC 2024

When the fieldbus intrinsically safe concept (FISCO) model is applied to a fieldbus installation
the system is characterised by a small set of well-known parameters. This permits the user to
connect devices of different manufacturers to one intrinsically safe fieldbus system without
having to obtain special system certification.

In addition to functional considerations concerning the combination of different fieldbus
devices and components, safety and reliable protection against explosion shall also be

el Il o I} ) ) Ht £ Lal [ ) % e 1 H H
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required.

Extensive studies have shown that, under the parameter ranges examined, the probability. of
ignition is not increased by connection of cables with distributed inductivities |sand
capacitances and line terminations on a power supply. The length of the main fieldbus cable
(trunk cable) can thus be selected almost without regard to safety restrictions. This.does not
mean that environmental conditions resulting from the functional structures can be
disregarded. They shall indeed be considered.

The maximum number of fieldbus stations that can be connected (including the CP 3/1 to
CP 3/2 coupler and, if present, handheld terminal) depends on two factors:

a) the bus power supply characteristics (that means U/l charactefistics), and
b) the basic current requested by every station.

If one field device consumes more than a basic current;0f10 mA (for example 20 mA), this
reduces the number of devices which can be connected-

The minimum current to be delivered by the power supply shall be calculated. This can be
easily derived by adding the basic currents for, the field devices (plus those of the handheld
terminal and the coupler, if present) and the“threshold current for the fault disconnection
electronic (FDE) and for the modulation.

Optimization of the system (that means‘longest possible line lengths and increased number of
devices which can be connected){depends on selecting the correct power supply and the
appropriate type of cable.

In individual situations, the-planner or user for a specific fieldbus configuration shall calculate
valid parameters and limit“values. Subclause B.4.4.1.1 specifies a suggested procedure to
make this analysis easier.

The last step is,concerned exclusively with safety.

Field devices; coupler for the fieldbus master and line terminations shall be checked for
conformance to safety regulations.

Permissible maximum input values for field devices, couplers and line terminations shall be
checked to determine whether they are equal to or greater than the maximum output safety
values of the bus power supply.
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B.4.2.1.2 Electrical safety
B.4.2.1.3 Functional safety
B.4.2.1.4 Intrinsic safety
Addition:

B.4.2.1.4.1 Planning intrinsic safety systems

CP 3/2 networks can be used outside hazardous areas and in potentially explosive areas with
the intrinsic safety type of protection (MBP-IS). Planning of the non-intrinsically safe \and
intrinsically safe systems follows the same open concept. Field devices can be connected
together to create different topologies and be completely powered by the fieldbus. The
devices can be manipulated and connected or disconnected during running operation within
potentially explosive areas. Devices with higher power requirements can also_be powered by
separate local power sources that mean local powering.

NOTE 1 Bus powering can or be used in parallel or not.

The "i" intrinsically safe type of protection is advantageous fomeéléctrical apparatus and
electric circuits which require low current due to their design.

This offers a number of advantages:

e Measurements or calibrations are possible in potentially explosive areas while a device is
energized.

e Development and manufacturing of intrinsically‘safe devices is economical.

NOTE 2 Added expense over the standard model™efva device is low in comparison to the cost of other types
of protection.

e Intrinsic safety is the only type of, pretection which also includes the cables outside the
devices in the explosion protection.

The limited electrical power, whjch' intrinsically safe electric circuits can transmit, and the
relatively complex rules and general conditions which apply to the connection of active and
passive devices, creates certain restrictions. The characteristics of connection lines shall also
be considered here. Givenctoday’s technology, it is easy to evaluate intrinsically safe systems
that usually consist of only one active and one passive device. However, an intrinsically safe
fieldbus is harder to evaluate since a large number of devices are connected together.

B.4.2.1.4.2 Architecture

Figure B.2 ;shows a typical fieldbus architecture. The field devices with low power
consumption (for example pressure or temperature transmitters) are powered by a two-wire
fieldbus:Signal transmission is also performed over the fieldbus. The sensors/actuators are
located in the field area while the plant-floor monitoring unit or components and the signal
caupler connecting them to the fieldbus are located in the control room or are to be explosion
protected. Intrinsic safety shall be ensured by suitable construction of all devices connected
fo the fieldbus even when they are not installed in the field.
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Figure B.2 — Typical fieldbus architecture

Type 1 and type 3 of IEC 61158-2:2014 state that a maximum. of“32 field devices can be
connected to the fieldbus. However, under certain conditions, this number may have to be
reduced. Some applications use field devices (for example’transmitters) that cannot be
operated on the power available from the fieldbus. Anothensaurce of power can be used here.
The intrinsically safe fieldbus then transfers the data while separate electric circuits supply
the auxiliary power to the transmitters (see Figure B.3).

1
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SiC: Signal coupler F: Field device
PS: Power supply device T: Terminating resistors IEC

Figure B.3 — Fieldbus with stations supplied by auxiliary power sources

B.4.2.1.4.3 FISCO model

The FISCO model, specified in IEC 60079-27, provides the capability of implementing an "i"
fieldbus for use in potentially explosive areas. The main characteristic of this model is that
only one active device (typically the bus power supply) is connected to the fieldbus. The other
devices are passive with regard to their ability to supply power to the line. In case of
malfunctions which shall always be kept in mind (fault conditions), there is only one device
that can supply power on the fieldbus line. This maximizes the number of devices, which can
be connected. Since only the bus power supply can provide power on the line, only this one
device needs to be equipped with a current and voltage limiter safety circuit. Table B.1 and
Table B.2 show the limits of the parameter areas for use of the FISCO model for EEx ib
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IIC/1IB or EEx ia IIC. These areas are based on the results of previous studies and reasonable
extrapolations. Within certain limits, the characteristics of the bus cables do not affect intrinsic
safety.

NOTE It is interesting to note that the limit values usually given for maximum permissible external inductance L,
and capacitance C, are not listed for the supply current circuit of the bus power supply. If these values had been
included, it would create the impression that L, and C, are presenting the intrinsically safe circuit as unprotected
inductance and capacitance, which is not the case for the FISCO model.

In addition, the following requirements apply.

e Intrinsic safety category 'ib' or 'ia' shall be in accordance with EN 50020.

e Only one active source in the sense of intrinsic safety. No power is supplied when a
station is sending.

e Each station consumes a basic current (direct current), which remains constant after the
transient recovery time.

e The stations (that means transmitter, handheld terminal, bus master and repeater) act as
a passive current sink.

e The effective inner inductivities and capacities of the stations' can be disregarded in
relation to intrinsic safety.

o Different types of lines can be used.
e The main fieldbus line shall be connected to earth at both ends.

e The power supply is connected to one end of the fieldbus line.

Table B.1 — Valid parameter range of the FISCO model for use as EEx ib lIC / lIB

Power supply characteristics Values

(Output characteristic curve approaching square form )

U, (Maximum output voltage) 14V to 24V

I, = Short-circuit current in accordance with PTB, report W-39

Examples:

at U, =15V (group IIC) up to 128 mA

at U, =15V (group IIB) up to 280 mA

Cable characteristics Values per km

R' (loop resistance) = 15 Qto 150 Q

L 0,4 mHto 1 mH

C' 80 nF to 200 nF (including an existing

C' (if bus circuit is floating) shield)

C' (if the shield\is connected to a port of the power supply) Coore/00re + 0,5 C'gy o/shield
C' o lcore + C' /shield

Cable Jength Values

Total length <5000 m

Drop cables (each): <30m

Line terminations Values

RC elements with:
R 90 Qto 100 Q
C 0 pF to 2,2 uF
The resistor shall be infallible in the sense of EN 50020.

A line termination is permitted at each end of the main fieldbus line.
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Table B.2 — Valid parameter range of the FISCO model for use as EEx ia lIC

Power supply characteristics Values

(Trapezoidal output characteristic curve)

Ug 14 Vto20V (highest safe value)
U, >2x U,

I, Short-circuit current in accordance with PTB report W-39

Example:

at Ug =15V (group IIC) up to 215 mA

Cable characteristics Values per km

R' (loop resistance) 15 Qto 150 Q

L 0,4 mH to 1 mH

C' 80 nF to 200 nF  (incl. an existing shield)
C' (if fieldbus electric circuit is floating) C'orefcore + 0,5 C' /shield
C' (if the shield is connected to one pin of the power supply) C'.orelcore + C' o Ishigld
Cable length Values

Total length <1000 m

Drop cables (each) <30 m

Line terminations: Values

RC elements with:

R 90 Q to 100 Q

C 0 uF to 2,2 uF

The resistor shall be infallible in the sense of EN 50020.

A line termination is permitted at each end of the main fieldbus line.

B.4.2.1.4.4 Fieldbus model

Figure B.4 shows an example of a fieldbus model.

The power supply for powering the fieldbus and the fieldbus master for the coupling to
components close to the*process are usually located in the control room (that means a non-
potentially explosive area). The power supply contains circuits for reliable limitation of current
and voltage on the fieldbus.

CP 3/2 shall usera bit-synchronous transmission protocol and a direct-current-free signal, see
IEC 61784-1:2010, 7.3.1.
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Figure B.4 — Fieldbus model

It is assumed for the modulation that each fieldbus station consumes a basic current of at
least 10 mA and is usually used to power the devicer The sending devices generate the
communication signals by modulating £9 mA to the hasic current (see Figure B.5).
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IEC
Figure B.5 — Current modulation (Manchester Il code)

The primary“characteristics of the data transmission in accordance with Type 1 and Type 3 of
IEC 61158-2:2014 are listed below.

o _Digital, bit-synchronous data transmission.

o~/ Data transmission speed of 31,25 kbit/s.

—Manchesterencoding:

e Preamble with adapted coding.

e Fault-proof start and end delimiter.

e Sending level of 0,75V to 1 V.

e Signal transmission over twisted-pair cables (shielded/unshielded).
o Remote powering via signal cable possible.

e Intrinsically safe operation possible.

e Bus and tree topology.
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e Up to 32 stations per line segment.

e Can be expanded with up to 4 repeaters.
B.4.2.1.5 Safety of optical fibre communication systems (OFCS)

Not applicable.

B.4.2.2 Security
B.4.2.3 Environmental considerations and EMC
B.4.2.3.1 Description methodology

Modification:
See A.4.2.3.1.

B.4.2.3.2 Use of the described environment to produce a bill of material

Modification:
See A.4.2.3.2.

B.4.2.4 Specific requirements for generic cabling ih,accordance with
ISO/IEC 11801-3

B.4.3 Network capabilities

B.4.3.1 Network topology

B.4.3.1.1 Common description
B.4.3.1.2 Basic physical topologies for passive networks
Addition:

The tree topology (see Figure B.6) can be compared to classic field installation topology. The
multi-wire trunk cable is“replaced by the two-wire fieldbus trunk cable. The junction box
retains its role as a central connection unit where all field devices are connected in parallel.
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Figure B.6 — Tree topology.

The bus topology (see Figure B.7) offers connection points (taps or passive couplers) along
the fieldbus cable. The cable can be looped through thejindividual field devices. Field devices
may also be connected to the trunk cable via spurs.fhe combination of tree topology and bus
topology (see Figure B.8) permits the optimizationof the fieldbus length and the adaptation to
existing system structures. The restricting factor for fieldbus design is the attenuation of the
communication signal between the fieldbus &tations and the signal distortions caused by the
concentration of fieldbus stations along ‘the fieldbus cable. For more details, see
IEC 61158-2:2014.
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Figure B.7 — Bus topology

Tree topology, bus topology or a combination of both can be used as the fieldbus structure for
the CP 3/2 shown in Figure B.8.
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Figure B.8 — Combination of the tree topology and the bus topology

It shall be taken into account that the limitation of the“spur length for intrinsically safe
installations according to FISCO (< 30 m, see Table B:10"and Table B.7) is based on a pure
tree or bus topology. If a combination as shown in{Figure B.8 is used in a hazardous area
then the limit shall be applied to each connectiontbetween a field device and the trunk cable
(via the junction box). As an example, if the cable length between the trunk and the junction
box is 20 m, then the cable length between the junction box and any device connected to it
shall not exceed 10 m. This rule shall also@pply to the topology shown in Figure B.9.
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Figure B.9 — Fieldbus extension
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The number of field devices that can be used on the fieldbus depends on the supply voltage,
the current consumption of the field devices and the extension of the fieldbus (see B.4.3.2.1).

NOTE To improve availability and dependability, redundant fieldbus segments can be installed. However, this
makes connection of simple fieldbus stations (for example transmitters, actuators, initiators, valves, and so on)
more complicated (for example double lines, double powering, intrinsic safety, and so on).

B.4.3.1.3 Basic physical topologies for active networks

Not applicable.

B.4.3.1.4 Combination of basic topologies

Not applicable.

B.4.3.1.5 Specific requirements for CPs

Addition:
See topology aspects in B.4.3.1.2.

B.4.3.1.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.4.3.2 Network characteristics
B.4.3.2.1 General

Addition:

Due to the load in the signal frequency<rafige and due to the reflections and distortions
related to this, the number of stations, which can be connected to one fieldbus segment, shall
be limited to 32. Another restriction that-is usually quite important concerns powering via the
signal conductors.

For intrinsically safe networksy,both the maximum supply voltage and the maximum supply
current are specified within narrow limits. Even for non-intrinsically safe networks, the power
of the power device is limited. In addition, a large portion of the available power is lost
because of voltage drops on the transmission line. An optimally designed fieldbus network
requires the precise.-calculation of the partial voltage drops between the power supply and the
individual field devices. The supply voltage on the remote-powered field devices shall be at
least 9 V.

NOTE 1 In most cases, it is sufficient to calculate the required current, select a power supply from Table B.3, and
take the minimum line length from Table B.4 for the core cross section chosen.

To the extent related to the power balance, the characteristics of a power supply are
cempletely described by the specification of the supply voltage and of the maximum current,
regardless of whether an intrinsically safe or non-intrinsically safe power supply is involved. It
can be built up as an ideal voltage source followed by a current limitation. Table B.3 lists the

characterisiics of power supplies. Oiher combinations are possible, If they do not violate the
limits.
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Table B.3 — Power supply (operational values)

Type Area of use Supply voltage | Supply current | Maximum power

| EEx ia/ib IIC 13,5V 110 mA 2,52 W

1 EEx ib IIC 13,5V 110 mA 2,52 W

1 EEx ib IIB 13,5V 250 mA 5,32 W

\'4 Not intrinsically sate |24 V 500 mA 12°W

Table B.4 — Line lengths which can be achieved

Power supply Type | Type Il Type Il Type IV Type IV Type IV
Supply voltage \Y 13,5 13,5 13,5 24 24 24
¥ current demand mA <110 <110 < 250 <110 < 250 <500
Maximum loop resistance Q <40 <40 <18 <130 <60 <30
> Line length for core cross < 500 < 500 < 250 <1700 <850 <400
section ¢=0,5 mm?
¥ Line length for core cross m <900 <900 <400 <d-900 <1300 <650
section ¢=0,8 mm?
¥ Line length for core cross m <1 000 <1500 <500 <1900 <1900 <1900
section ¢=1,5 mm?
¥ Line length for core cross m <1000 <1900 <1.200 <1900 <1900 <1900
section ¢=2,5 mm?

The required current (= X current demand) s calculated by the sum of the basic device
currents of the field devices, the current of/the handheld terminal, the current of the coupler
for the bus master, the sum of currents.@f any repeaters used and the limiting current of the
FDE. The latter can be calculated for every device connected to the fieldbus as the difference
between the maximum current when.@ fault occurs and the operating current. The device with
the highest threshold current is the*determining factor.

The number of field devices~that can be connected to a segment is determined by the device
with the largest fault current (see B.4.4.5.2) and by the sum of the rated operating currents of
all devices.

NOTE 2 It is up to the uSer to take into account the fault current (< 9 mA) or not. Leaving out of consideration can
be accepted if a_short circuit will not lead to a dangerous situation or to economically unwanted consequences
(with an expected, probability).

B.4.3.2.2 Network characteristics for balanced cabling not based on Ethernet

Replacement:

Every fieldbus installation shall comply with certain rules (that means the network
configuration rules). The rules in 12.3.3 of |IEC 61158-2:2014 specify the limit values for

attenuation, reflection and distortions in rule 8 and the maximum signal delay in rule 4 that are
permitted in the network. Table B.5 summarizes these values.
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Table B.5 — Limit values for distortion, reflection and signal delay

Attribute Value

Attenuation between any two fieldbus interfaces (at 31,25 kHz) 10,5 dB

Attenuation distortion a(f = 39 kHz) — a(f = 7,8 kHz) , ascending monotonically with 1 6 dB

Mismatching distortion at any point (7,8 kHz to 39 kHz) 0,2

Maximum propagation delay between any two devices 640 ps

In a non-hazardous area all topologies of B.4.3.1.2 and all cables are permitted withinthe
framework of these limit values. For intrinsic safe installations according to FISCO the\limits
and restrictions listed in Table B.10 shall be obeyed.

Since individual calculation of the above four parameters for all possible connegtions between
two fieldbus interfaces to obtain the optimal layout is very time-consuming,, rules have been
specified for a basic topology which, although below the optimum, will ensure that the above
limit values will not be exceeded.

A tree topology was selected as the basic model of a network. This.network consists of a main
cable (that means trunk), a number of stub cables (that means.spurs), connection elements
(that means splices), and two line terminators. The maximum-~cable length is the sum of the
lengths of the main cable and all spurs.

IEC 61158-2:2014 requires not exceeding the valueslisted in Table B.6, Table B.7, and Table
B.8.

Although different cable types can be mixed in‘one network segment, this should be avoided.
Determining the maximum cable lengths for*such mixed structures is more time-consuming
and less accurate than using structures consisting of only one type of cable.

Table B.6 — Recommendéed maximum cable lengths including spurs

Type-oficable Maximum cable length
A 1900 m
B 1200 m
C 400 m
D 200 m
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Table B.7 — Recommended length of the spurs

Number of stub cables Length of one stub cable Length of one stub cable
(Intrinsically safe) (Not intrinsically safe)

251t0 32 - -
19 to 24 30m 30m
510 18 30 60
13 to 14 30m?@ 90 m
1to 12 30m?@ 120 m

Spurs < 1 m shall be considered as splices.

2  Preliminary values in accordance with FISCO.

Table B.8 — Maximum length of the splices

Maximum cable length Maximum length of the splices
>400 m 8 m
<400 m 2%

The network can be enlarged with repeaters. The above limit values then apply to each
individual network segment, and only the maximum, Signal delay shall be calculated for the
total network.

Compliance with these requirements ensuresiaccurate signal transmission. If systems with
remote-powered fieldbus interfaces are invelved, a preparation of a power balance is required
in accordance with B.4.4.5.2.

B.4.3.2.3 Network characteristics for balanced cabling based on Ethernet

Not applicable.

B.4.3.2.4 Network characteristics for optical fibre cable

Not applicable.

B.4.3.2.5 Specific network characteristics

Addition:
See aspects of network characteristics in B.4.3.1.

B.4.3.2.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

Not applicable.

B.4.4 Selection and use of cabling components
B.4.4.1 Cable selection
B.4.4.1.1 Common description

Addition:
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Generic cabling in accordance with ISO/IEC 11801-3 is not suitable for the cabling of CP 3/2
networks.

FINAL VERSION - 62 -

CP 3/2 networks only can be connected to the generic cabling via converter/adapter as
specified in [IEC 61918:2018, 4.1.2.

B.4.4.1.2 Copper cables

B.4.4.1.2.1 Balanced cables for Ethernet-based CPs

Not applicable.

B.4.4.1.2.2 Copper cables for non-Ethernet-based CPs

Replacement:

CP 3/2 MBP according IEC 61784-1 requires that a two-wire cable shall*be used as the
transmission medium for the fieldbus. Although the electrical data are™not specified, these
data influence the performance that can be achieved by the fieldbus)(that means distances
which can be covered, number of stations, electromagnetic compatibility). Subclause 13.8.2 in
IEC 61158-2:2014 is required for fieldbus tests and IEC 61158-2{2014, Annex B (informative)
is recommended. Table B.9 distinguishes between four types lof cables for a temperature of
25 °C.

Table B.9 — Information relevant to copper cable: fixed cables

Characteristic Type A Type B Type C Type D
(Reference)
Cable description Twisted-pair, One or more Several twisted | Several non-
shielded twisted pairs, pairs, not twisted pairs,
total shielding shielded not shielded
Nominal conductor cross sectional area 0;8 mm? 0,32 mm?2 0,13 mm?2 1,25 mm?2
(AWG 18) (AWG 22) (AWG 26) (AWG 16)
(4 1,024 mm) (9 0,644 mm) (4 0,511 mm) (9 1,291 mm)
Maximum DC resistance (loop) 44 Q/km 112 Q/km 264 Q/km 40 Q/km
Characteristic impedance at.31,25 kHz 1000+20% |100Q+30% |° °
Maximum attenuation at-39\kHz 3 dB/km 5 dB/km 8 dB/km 8 dB/km
Maximum capacitive unbalance 2 nF/km 2 nF/km a a
Group delay distertion (7,9 kHz to 39 kHz) | 1,7 us/km 2 2 :
Surface covered by shield 90 % a - -
Extent of hetwork including spur cables 1900 m 1200 m 400 m 200 m

2 Not)specified.

The reference cahle (fhat means typp A) shall be used for the canformance tests

When new systems are installed, cables that meet the minimum requirements of types A and
B shall be used. When multi-pair cables (that means type B) are used, several fieldbuses
(31,25 kbit/s) can be operated in one cable.

Installation of other electric circuits in the same cable should be avoided. Type C and D
cables should only be used for so called retrofit applications (that means use of already
installed cables) for substantially reduced networks. In such cases the interference
susceptibility of the transmission frequently does not meet the requirements.
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Cables installed in hazardous area shall meet the requirements of the related standards.
Installations based on FISCO are not subject to safety restrictions when the limit values listed
in Table B.10 are complied with. Although operation outside these limit values is not
prohibited in general, each case shall be judged on an individual basis.

Table B.10 — Safety limit values for the fieldbus cable

maredior CCX 1Id |=1=D> QI NILVNA]]=]
Loop resistance (direct current) 15 Q/km to 150 Q/km 15 Q/km to 150 Q/km
Inductivity per unit length 0,4 mH/km to 1 mH/km 0,4 mH/km to 1 mH/km
Capacitance per unit length 80 nF/km to 200 nF/km @ 80 nF/km to 200 nF/km 2
Stub line length <30m?® <30mb?’
Line length <1 km <5 km

For operational reasons the line length of EEx ib IIC / I1IB shall be limited to 1,9 km.

@ See Table B.1 and Table B.2 for definition.

b Preliminary values in accordance with the FISCO model, for tree- and bus topologies.

When multi-pair cables are used in potentially explosiveareas, the special installation
requirements stated in IEC 60079-14 shall apply.

B.4.4.1.3 Cables for wireless installation
B.4.4.1.4 Optical fibre cables

Not applicable.

B.4.4.1.5 Special purpose balanced.and optical fibre cables

Not applicable.

B.4.4.1.6 Specific requirements for CPs

Not applicable.

B.4.4.1.7 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.4.4.2 Connecting hardware selection
B.4.4.2.1 Common description
Modification:

Subclause B.4.2.3.1 applies.

B.4.4.2.2 Connecting hardware for balanced cabling CPs based on Ethernet

Not applicable.

B.4.4.2.3 Connecting hardware for copper cabling CPs not based on Ethernet

Replacement:

Table B.11 provides values based on the template given in IEC 61918:2018, Table 8.
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Table B.11 — Connectors for copper cabling CPs not based on Ethernet

IEC
608072 IEC 60947-5-2 EN ANSU(NFPA) othore
o EC 61096.2.101 122120 | T3.5.29 R1-2007
60807-3
M12-5 M12-5 s . 211
Sub-D with vith with | M18 | UN-2g | OPen | Terminal i qyqn
) ; X-coding | (BNC) THD y
coding coding
CP3/2 | 9 pin No No X12'4 with | o No No No No No
-coding

NOTE For M12-5 connectors, there are many applications using these connectors that are not compatible-and when mixed
Can cause damage to the applications.

B.4.4.2.4 Connecting hardware for wireless installation
B.4.4.2.5 Connecting hardware for optical fibre cabling

Not applicable.

B.4.4.2.6 Specific requirements for CPs

Not applicable.

B.4.4.2.7 Specific requirements for generic:cabling in accordance with
ISO/IEC 11801-3

B.4.4.3 Connections within a channel/permanent link
B.4.4.3.1 Common description
B.4.4.3.2 Balanced cabling connections and splices for CPs based on Ethernet

Not applicable.

B.4.4.3.3 Copper cabling connections and splices for CPs not based on Ethernet

Subclause 4.4.3.3.4 has addition:
Refer to the manufacturer's data sheet regarding number of allowed connections.

B.4.4.3.4 Optical fibre cabling connections and splices for CPs based on Ethernet

Not(applicable.

B:4.4.3.5 Optical fibre cabling connections and splices for CPs not based on
Ethernet

Not applicable.
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B.4.4.3.6 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.4.4.4 Terminators
B.4.4.4.1 Common description

B.4.4.4.2 Specific requirements for CPs

Addition:
For CP 3/2 networks terminators shall be used.

Line termination shall consist of a series circuit of one capacitor and one resistor on both
ends of the main fieldbus line.

Allowed values:

R=100Q+2%
C=1uF+20%

When considering safety of the line terminations, remember thab although a single resistor
can be designed as infallible in the sense of EN 50020, a capagitor cannot. If a capacitor fault
results in a short circuit, the resistor is located directly pargllel"with the fieldbus. This shall be
considered when providing for prevention of thermal ignition:

B.4.4.4.3 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.4.4.5 Device location and connection
B.4.4.5.1 Common description

Addition:

If devices according to CP 3/2;with MBP-IS are intended to be used in hazardous locations
then the national regulation shall be observed when installing such devices.

When selecting the individual components, make sure that all components meet the
requirements of the-FISCO model regarding safe implementation. Only components that are
identified as an intrinsically safe electrical apparatus or as an associated electrical apparatus
in accordance_Wwith IEC 60079-11 are allowed to be installed in intrinsically safe fieldbus
segments. Toyecomply with 12.2.5.1 of IEC 60079-14:— the permitted values of the input
parameters _U,, [, and P| of an intrinsically safe apparatus (for example a field device) shall
not be less than the certified maximum values of the output parameters Uy, Iy and Py of the
associated power device. Additional restrictions applicable to the individual components (for
example limitation of the supply power of < 1,2 W) have to be taken into account as well.

Table B.12 lists possible combinations of devices from different system categories.
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Table B.12 — Mixing devices from different categories
Explosion protection of Explosion Explosion protection of the field device
the bus-segment protection of the ) :
power device EEx ia EEx ib
lc 11B 1c/liB lc 11B lc/liB
EEx ia lIC [EEx ia] lIC Yes No Yes No No No
EEx 1a lIB |[EEXx 1a] 1B Yes Yes Yes No No No
[EEx ia] lIC Yes Yes Yes No No No
EEx ib lIC [EEX ib] lIC Yes No Yes Yes No Yes
[EEx ia] lIC Yes No Yes Yes No Yes
EEx ib 1IB [EEX ib] 1IB (Yes) @ Yes Yes (Yes) @ Yes Yeés
[EEXx ib] lIC Yes Yes Yes Yes Yes Yes
[EEx ia] 1B (Yes) @ Yes Yes (Yes) @ Yes Yes
[EEx ia] lIC Yes Yes Yes Yes Yes Yes
a8 These combinations are possible in theory but in practice they are irrelevant, because, the field devices may be
certified for group IIC and for group IIB as well (see column IIC/IIB). By any combination it shall be assured
that the absolute maximum ratings for the input of the field device fit to the output°characteristics of the power
device:
Ul > UO,
I >10, and
Pl > PO.

In general, several devices from different manufacturers may be connected via one fieldbus.

Connection of bus-powered devices and<local-powered devices on an intrinsically safe
fieldbus is only permitted if the local-powered devices are provided with suitable isolation in
accordance with IEC 60079-11.

Although connection of a fieldbus station (that means field device, handheld terminal, and
coupler for the bus master) ;with its poles reversed does not affect the functionality of the
other devices connected to“the fieldbus, an incorrectly installed bus station which is not
equipped with automatic polarity detection will not be supplied with power or be able to send
and receive. Stations with automatic polarity detection operate correctly with any allocation of
the input terminals to)the wires.

B.4.4.5.2 Specific requirements for CPs
Addition:

To ensure compatibility with the 21.11.2 of IEC 61158-2:2014, the electrical characteristics
shoewn in Table B.13 shall be applied for all fieldbus interfaces.

Table B.13 gives only an overview of the primary requirements. Details are given in CP 3/2 of

IEC 61784-1.

If the device is sensitive to reverse wiring (that means the device will become inoperable if the
terminals are reversed), then, the input terminals of a communication device shall be clearly
marked with "+" and "-". This is not mandatory for devices equipped with automatic polarity
identification.

It is essential to avoid unbalanced capacitance between the two fieldbus terminals and earth
that means the CMRR requirements have to be met. This is particularly important when the
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connection from the connection room to the electronics is made via feed-through capacitors
with high tolerances. For more details on CMRR, see 21.4.4 of IEC 61158-2:2014.

Other EMC requirements of industrial process and laboratory control equipment shall be
adhered to in order to ensure electromagnetic compatibility.

Table B.13 — Electrical characteristics of fieldbus interfaces

Characteristics Specification Subclause in
IEC 61158-2:2014
Signal coding Manchester Il 9.2
Start delimiter 1, N+, N-, 1,0, N-, N+, 0?2 9.4
End delimiter 1, N+, N-, N+, N-,1, 0, 1 2@ 9.5
Preamble 1,0,1,0,1,0,1,0 9.6
Data transmission rate 31,25 kbit/s + 0,2 % 144
Output level (peak — peak) 0,75Vto1V 11.3
Maximum difference between + 50 mV 11.3

pos. and neg. transmit amplitude

Maximum transmit signal +10 % 11.3
distortion (oversvoltage, ringing

an drop)

Transmitter noise 1mV (RMS)P® 11.3
Output impedance >3kQ° 11.3
Operating voltage 9Vto32Vvd 11.3
Common Mode Rejection Ratio >50dB ¢© 11.3
(CMRR)

Leakage current f 50 pA

28 N+ and N- are non-data symbols in ‘accordance with IEC 61158-2:2014.
b In frequency range of 1 kHz to. 400’ kHz.
¢ In frequency range of 7,8 kHz to 39 kHz.

Operational voltage range®/Can be limited to 9 V to 17,5 V or to 9 V to 24 V for intrinsically safe
devices. For details seelEC 61158-2:2014.

¢ Corresponds to an unbalanced capacitance of 250 pF at 39 kHz.

Only for intrinsic-safety.

A further important requirement aims to the system fault tolerance. It shall be avoided that a
defective device impairs the operation of the other devices in the system. Appropriate means
or methoeds (for example FDE) shall prevent unwanted excessive current consumption in case
of fault."The increase of DC current compared with the rated current is called "fault current”.
Additionally appropriate means (for example jabber inhibit) shall prevent the device from
Unwanted excessive signal transmission.

I'ne requirements can be summarised as 10llows.

e In case of a single fault the current consumption of a device may exceed the rated current
by not more than 9 mA (fault current <9 mA). Faults of components close to the fieldbus
interface shall not be regarded.

e In case of a single fault the input impedance of a device shall not fall short of 1 kQ within
the signal frequency range. Faults of components close to the fieldbus interface shall not
be regarded.

e The device shall contain a self-interrupt capability (jabber inhibit) according to IEC 61158-
2:2014, 12.6.
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The fault current (< 9 mA) shall be described in the data sheet as well as the normal operation
current.

Communication devices, which are used in potentially explosive areas, shall comply with
standards for intrinsically safe apparatus. The device documentation shall contain a statement
specifying that the devices conform to the FISCO model. Other specifications which should
also be given include permissible operating voltage, maximum operating current, maximum

teakage current, maximumT current consurmed-duritga matfurnctiom(thratmeanstimmitimgTurrent
of a fault current limiter which may be installed or FDE), and maximum permissible power of
the corresponding power supply. Since the permissible operating voltage can be specified
based on the maximum permissible power of the related power supply, one and the same
communication device can either be operated with a FISCO power supply (output voltage up
to 17,5 V and permissible output power up to 1,8 W) or with a linear barrier (output voltage up
to 24 V and permissible output power up to 1,2 W).

If the devices are powered locally, the device documentation shall contain anote on galvanic
isolation from the fieldbus interface. Table B.14 provides an overview >of recommended
specifications for the data sheets of the primary devices.

Table B.14 — Recommended data sheet specifications for,CP 3/2 devices

Recommended data sheet specifications Non intrinsically | Intrinsically
safe devices safe devices
Fieldbus interface in accordance with IEC 61158-2:2014 Yes Yes
Type of explosion protection in accordance with IEC 60079:11 2 | No Yes
Communication device in accordance with the FISCO(model No Yes
Permissible operating voltage Yes No
Permissible output voltage of the power supply No Yes
Permissible output current of the power supply No Yes
Maximum permissible output power-of\power supply No Yes
Maximum operating current Yes Yes
Maximum fault current Yes Yes
Permissible ambient temperature Yes Yes
Isolation class Yes Yes
Housing protectionjrating Yes Yes
a8 Other supplementary explosion protection types if necessary. Fieldbus electric circuit is always
intrinsically safe.

B.4.4¢5:3 Specific requirements for wireless installation

Netapplicable.

with

ISO/IEC 11801-3
B.4.4.6 Coding and labelling
B.4.4.6.1 Common description

Addition:

For CP 3/2 with MBP-IS the colour coding of the bus cable for intrinsically safe circuits shall
be light blue.


https://iecnorm.com/api/?name=b0ae17197503a43c969f3dc0c59deb58

IEC 61784-5-3:2018+AMD1:2024 CSV - 69 - FINAL VERSION
© IEC 2024

B.4.4.6.2 Additional requirements for CPs
B.4.4.6.3 Specific requirements for CPs
Addition:

The wires of all fieldbus cables shall be clearly marked (for example by colour or with rings).

Cables with infrineir‘nlly safe electric_circuits shall he identified in _accordance \with related

standards (for example with light blue jackets).

B.4.4.6.4 Specific requirements for generic cabling in accordance with
ISO/IEC 11801-3

B.4.4.7 Earthing and bonding of equipment and devices and shielded cabling
B.4.4.7.1 Common description
B.4.4.7.1.1 Basic requirements

Addition:

An equipotential common bonding network (CBN) system is provided with installing the AC
power system according to IEC 60364-1:2005, 312.2.1, TN-S system.

A properly installed AC power system ensures that no (currents flow through shields and/or
equipotential bonding conductors connected to the CBN.

Currents higher than approximately 0,1 A indicate,problems in the electrical installation (that
means more than one connection between N and PE anywhere in the power distribution
system).

Indications of an unsuitable AC power supply are as follows.

e Currents on the PE conductor.
e Currents through cable shields.
e Currents through water.pipes and heating pipes.

e Progressive corrosion at earthing terminals, on lightning conductors, and water pipes.

Addition:

NOTE 1 Sporadic.events such as switching, short circuits, or atmospheric discharge (lightning strike) can cause
current peaks-in.the system many times higher than the average value.

For CPs3/2 with MBP-IS the following applies.
Fersthe operation of an installation with fieldbus systems, the earthing concept and thereby

also the shielding of the electrical cables is a very important issue. When finalizing the
earthing concept, the following aspects should be taken into consideration.

e Ensuring electromagnetic compatibility (EMC).

e Explosion protection.

e Human safety.

Earthing means a permanent connection to the equipotential bonding system via a sufficiently

low-impedance connection with adequate current loading capacity in order to keep
overvoltages out of connected devices and away from persons.
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NOTE 2 Conventional field units (for example with a 4 mA to 20 mA interface) which are connected via two-wire
cables with isolating repeaters in the control room process DC signals or low-frequency AC signals. The influence
of wire-conducted noise signals with higher frequencies can be suppressed by means of appropriate input filters
having a low cut-off frequency. Thus, for such devices, a predominantly electrostatically acting cable shield
(earthed on one side) is sufficient. For this reason, the earthing of the cable shield on one side developed to
become the traditional earthing concept in process technology.

In fieldbus systems, the usable frequency for the transmission of the signals is considerably
higher than in conventional field units and the requirements placed on the earthing concept of

the system accordingly tougher. Where AC signals are being processed, the components and
also the interconnection of elements, like cables, shall be protected against the influence of
electromagnetic fields.

The protective measures should create a complete encapsulation around the sensitive
components. The larger the processed signal frequencies in the systems, the greater the
requirement placed on the completeness of this gapless protective encapsulation™A*shielding
and earthing concept which satisfies these requirements constitutes the basis\\for the EMC
tests performed by the device manufacturers.

Shields of cables shall be connected with the terminal locations in the'devices intended for
intrinsic safety applications. When connecting the shields, a low-impedance connection shall
be provided — considering the high noise frequencies. This applies hetonly for the connection
of the cable shields, but also for the earthing connection of the device. Extended wires usually
do not meet these requirements.

For the shielding and earthing measures to have their optimum effect, the devices and shields
shall be earthed more than once (see Figure B.10). A¢cording to 12.2.2.3 in IEC 60079-14:—,
this method, which is optimal for electromagnetic <compatibility and human safety, can be
utilised without restriction in the area of the entire installation.

NOTE 3 If the installation is made and maintained in“such a way that it can be ensured with a high degree of
certainty that a potential equalization exists between/each end of the circuit (that means between the hazardous
area and safe area) then — if desired — cable screens and conducting screens at both ends of the cable and the
screens at intermediate points, can be connected to earth, if necessary.

In the hazardous area according t0~6:3 in IEC 60079-14:—, an equipotential bonding system
is an absolute requirement anyway. The measures detailed there (inclusion of protective
conductors, protective tubes,>metallic cable shields, cable reinforcements and metallic
components) may optionally-be supplemented using the following measures.

e Laying of the bus cables on metallic cable trays.
e Incorporation ofthe cable tray into the equipotential bonding system.

e Interconnections of the cable trays among each other and to metallic components — these
interconnections should be safe, be of sufficient current-loading capacity and be of a high-
frequency-technology and low-impedance design.

Figure-B:10 shows the recommended combination of shielding and earthing.
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